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A REVIEW OF 1893. 


Tue task of reviewing the past 12 months is not altogether 
a pleasing one. Some persons affirm that the year has been 
fairly prosperous, but a dismal cry comes from the great 
majority. While allowing a great deal for the hereditary 
grumbling of Englishmen, it must be confessed that the 
record at best is a sombre one. It would be idle to deny 
that, during the period of depression, certain firms here and 
there have reaped a good harvest, but much in the same way 
as the Durham miners during the late strike were paid high 
wages while their fellow workers in the Midlands starved. 
Discoveries in electrical science are more dependent on the 
condition of trade than scientists would care to admit. If 
this were conceded, it would not be difficult to account for 
the absence of any remarkable development of electricity 
and its applications. The year has not been absolutely barren, 
if we consider that our knowledge of alternating currents has 
been advanced ; and if we believe that many of the problems 
of distribution have been solved at least on paper. It has not 
been devoid of interest if we take into account the steady 
growth of electric supply, and if we note the fact that the 
applications of electricity are better known, more appre- 
ciated, and used to a greater extent. It is almost important, 
if we reckon the temporary extermination of electric 
quackery as worthy to be recorded among the achievements 
of electrical men. The statistics published in our last issue 
show that there has been a considerable increase in electricity 
supply stations, and it is a significant fact that most of them 
are due to municipal enterprise. The complaint which, last 
year, could reasonably be urged against municipal authorities, 
was that the nufsing of provisional orders was too prevalent. 
The lapse of 12 months has removed much of the cause of 
this complaint. The Corporations of Bristol, Derby, Black- 
pool, Burnley, Dundee, Glasgow, Huddersfield, Manchester 
Kingston-upon-Thames, have commenced supplying elec- 
tricity to the public, and it must be remembered that these 
are not toy stations put down for experimental purposes, 
but real and substantial works laid down for the serious 
business of supplying light on a large scale. The 
erection of these Corporation stations marks 1893 as an 


_important year, though there is abundant evidence to show 


that the present year will surpass it in the number of new 
supply stations. Notwithstanding these encouraging tokens 
of activity, it is to be feared that many manufacturers and 
contractors are at the present moment in an unsatisfactory 
position. Central stations have become to a great extent 
stereotyped, with the result that erecting work is confined to 
few contractors. Whether this repetition of machinery is 
quite desirable, we shall not attempt to discuss at the present 
moment. A comparison of the growth of high tension alter- 
nating and low tension systems is instructive and useful. 
At the end of 1892 the two systems had been adopted about 
equally ; it was, practically, then a drawn battle. The 
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returns this year, however, give 45 high tension alternating 
and 34 low tension. The figures are still more significant 
when we compare the systems of the more recent stations, 
for there are 21 high tension and only 9 low tension stations. 
These figures show that whatever may be the reason the 
alternating high tension system is leaving its competitor 
behind. This is not due to the fact that districts which have 
taken up electricity are mostly scattered, and thereby needed 
a high tension alternating system, for there is more than one 
instance of a high tension system being adopted when the 
area to be lighted was a small and compact one; on the 
other hand a district which obviously needed high tension, is 
being supplied by a low pressure system. The advocates of 
the alternating system have a right to be congratulated on 
overcoming the prejudices of the public against their 
methods, for it is not long since feeling was strong against 
high pressure supply of all kinds. Considering for a moment 
the developments in this system, it is interesting to note that 
the transforming apparatus is being relegated, in most cases, 
to specially built chambers, and though the house transformer 
advocates occupy a strong position, the time is not far distant 
when this antiquated method will be abandoned in favour of 
central transformer chambers. It is yet too early to expect 
the principle of the gas engine sub-station to be entirely 
accepted, but it is gradually making a place in the estimation 
of engineers ; and what is more, gas engine makers have 
devoted, and are devoting, special attention to the design of 
heavy gas engines, suitable for the steady running necessary 
in.a central station. It is safe to anticipate that the success- 
ful initiation of the Belfast system will do a great deal to 
further the popularity of gas engines. A great deal has 
been said against the Otto cycle engine, but, as we have often 
pointed out in these columns, gas engine makers will speedily 
modify the cycle if it is found that a demand is likely to 
arise. The problem of distribution has received a great deal 
of attention during the past year, and the matter has been 
discussed by the members of the Institution of Electrical 
Engineers. Perhaps the most remarkable contribution to 
this absorbing question is Mr. Rankin Kennedy’s proposal, 
which has been developed to some extent in the columns of 
the Exxectrican Review. The suggestion seems to goa 
long way towards solving the problem of distribution, but 
whether the scheme will be successful in practice remains to 
be seen. The apparatus designed by Hutin and Leblanc for 
converting alternating into continuous currents, is ingenious 
but complicated. It cannot be gainsaid that when the inven- 
tors designed this apparatus, they did so with an ample know- 
ledge of the requirements of the time, but in spite of this 
it does not follow that the machine will be a success. A 


difficulty which has not yet been overcome in electricity 


supply is the methods of charging for consumption. There 
have been, on the whole, important reductions in the price 
per unit, notably in the London districts ; but we appear to 
be a long way off the price which is to make electricity the 
poor man’s light. There are many provincial companies 
still charging 8d. per unit, though they generally offer special 
sliding scales or rebates. Newcastle still retains the position 
of charging the lowest for lighting ; St. Pancras Vestry charge 
3d., and Bradford Corporation 44d. for power purposes, and 
the Norwich Supply Company, for a certain period of the 
day, charge 4d. per unit. The Corporation of Whitehaven 
make a fixed charge of 30s. per lamp and 2d. per unit cone 


sumed, this method being in some respects similar to the 
Manchester scale of charges. The objection against these 
systems of charging is that they are rarely understood by 
the consumer, though that argument may be used against all 
methods of debiting. The plan adopted at Norwich is to 
charge 8d. per unit for a period of the day, between one 
hour after sunset and 8 p.m., 4d. being the price for the rest 
of the day. This has the merit of differing from most other 
modes of debiting, but it is not altogether satisfactory, for 
it goes against the spirit of the Electric Light Act, in con- 
ceding advantages to one class of consumers at the expense 
of another. 
The question of charging is involved to a great extent in 
that of meterage. The year 1893 has not brought forth a 
meter of unquestionable accuracy, still many of those in use, 
though not unimpeachable, have been improved into fairly 
serviceable instruments. It would seem the present 
electric light systems offer few hopes of providing a cheap 
supply. Managers of existing stations very properly strive 
to decrease the cost of electricity, but when the coal bill has 
been reduced the limit is very soon reached, and the result to 
the consumer is inappreciable. The conditions of supply, 
without a highly efficient means of storage, seem to preclude 
the universal use of electricity. No doubt, most central 
stations would, even at present rates, secure ample revenue, 
but we ought not to rest content until electricity has pene- 
trated into the humblest dwelling. We are not pessimistic 
enough to say that the prospects of the advent of improve- 
ments which will enable electricity to be sold at 2d. a unit are 
doubtful, we think rather the reverse. The attempts which 
are made at the present time to create a day load are laudable, 
but unsatisfactory. No doubt the prospect of motors utilising 
the engines and dynamos during the hours of least demand is 
an enchanting one, but the use of power on a lighting circuit 
quickly dispels one’s idea of the happy combination. A very 
lamearrangement is usually the result ; the cheap rate for power 
is only in force during the time of minimum lighting; the 
consequence is that motors must be disconnected, or lighting 
charges paid whenever fog occurs. Even where electricity 
for power purposes is charged at the same rate as lighting, it 
would be scarcely wise to encourage the increase of motors 
on a lighting circuit for the purpose of improving the load, 
for as soon as power supply became an important factor in a 
central station system, it would be necessary to run separate 
mains, which would probably mean a heavy outlay with a 
precarious return. The expiry of the Edison master patent 
for lamps was one of the important incidents of the year. 
With certain limitations, it enabled those who were so dis- 
posed to manufacture incandescent lamps and compete prac- 
tically in an open market. The most exaggerated views of 
the situation were promulgated, the free manufacture of in- 
candescent lamps was to be the millenium of electric light- 
ing, a cheap lamp was to bring electricity within the reach 
of all. It was a great benefit to the consumer to be 
able to buy a lamp at half the previous cost, but 
after all it was not of paramount importance. If a con- 
sumer had 50 eighteen-penny lamps on his premises, each 
with an average life of 700 hours, by the time he had 
renewed his lamps at a cost of £3 15s., he would have 
spent approximately £57 on electric current, taking 6d. as 
the price per unit. We do not wish to take the extreme 
yiew that cheapening of lamps is of no consequence ; far 
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from it, no doubt it is calculated to help the popularity of 
lighting, but cheap lamps are not going to revolutionise the 
use of electricity, as the new lamp companies would have us 
believe. Of the numerous new lamps which have been 
advertised it is difficult to obtain information ; vouchers of 
superiority over all other lamps are common to each one. 
Beyond that our experience does not go. The year has been 
remarkable for the absence of great patent cases, with the 
great exception, of course, of the judgment given in favour 
of Dr. Hopkinson. The case was keenly fought at the end 
of 1892, and the plaintiff clearly established his claims as 
the inventor of the three-wire system. Somewhat specious 
methods to avoid the patent have been adopted, and, we 
believe, are still used. Whether further action will be neces- 
sary to stop these evasions cannot yet be decided. The conflict 
between the telephone company and traction interests was not 
settled till the early part of 1893. Neither side can be said to 
have obtained all they desired, but the differences were fairly 
adjusted. There arose out of this the enquiry of the Lords 
and Commons Committee. The recommendations of the 
Committee which have been embodied by the Board of Trade 
will not stifle the progress of electric traction, nor will they 
allow quite a free hand. There is very little to record about 
the adoption of electricity for tractive purposes during the 
past year. The Coventry tramways are being equipped 
electrically, and no doubt we shall have something further to 
say on the subject in the course of the next few months, 
There is a point in connection with town lighting which we 
must not omit to mention, and that is the steady growth of 
are lighting for open spaces. The central stations erected 
by Corporations, for the most part, provide for street lighting, 
and the new stations are supplying many arc lamps for 
that purpose. This is a decided contrast to what had been 
done in arc lighting at the end of last year. In telegraphy 
and telephony there is but little to chronicle, no startling 
developments have been made; and, in this country, the 
telegraphs being in the hands of the State, the improvements 
that have been effected are of little interest to outsiders; 

the erection of heavy copper wire trunk lines for telephonic 

purposes continues to make progress, and will eventually result 

in a very perfect system of telephonic intercommunication 

being completed throughout the United Kingdom. The 

Chicago Exhibition ought necessarily to be mentioned in a 

review of electrical matters for 1893; but the matter is 

important enough to warrant special treatment, and this we 

shall do in a future issue. With regard to the prospects for 

1894, it is dangerous to prophesy; but, judging from the 

apparent revival towards the close of last year, it will be 

fairly safe to anticipate, if not a brilliant trade, at least a 

moderate one. 


Cienenints Untiu within the last year or two, the 
Coefficients for © compound interest or logarithmic law has 
Copper Resistance. heen tacitly assumed to be the correct one | 
as regards the change of resistance by change of temperature 
for copper wire ; this law, within certain limits, may be ex- 
pressed as a linear equation without considerable error, and 
the fact that it is often so expressed has more than once 
puzzled the student, who has assumed that the two laws are 
different, and that authorities are at variance on the subject. 
There is little doubt but that the compound interest or 
logarithmic formula has often been understood to be different 
from the linear one, when the latter is merely an approximate 
simplification of the former. Recent experiments of Mr. 


Kennelly, and of Professors Fleming and Dewar, appear to 
show that the linear equation actually expresses within very 
wide limits the true law of the variation of copper resistance by 
variation of temperature. According to experimental results 
given, the linear law is shown to be very nearly correct, and 
the logarithmic or compound interest law, consequently, not 
to be so. One is puzzled, however, to reconcile these later 
discoveries with the earlier work of Matthiessen and others. 
At cable factories the temperature coefficient tables are all 
based on the older law, and constant experience has shown 
that such tables fit in very closely with measured results. 
Has the nature of copper wire changed so much recently that 
the law of its change of resistance by change of temperature 
has changed also? Doubtless the means at the disposal of 
the earlier experimenters for accurate experiments were not 
so great as they are now, but they were quite accurate 
enough to enable results to be determined which would settle 
the question whether the linear law was correct or not, and 
they certainly showed that it did not fit in. It would be 
satisfactory if the discrepancies could be accounted for. 


A CONTRIBUTION to the theory of elec- 
trolysis by means of alternating currents is 
given in the Journal de Physique [8], ii., 
August, 1893, pp. 370—376, by Mons. Ricardo Malagoli, who 
has already published a noteworthy memoir of his investiga- 
tions in La Lumiére Electrique, Vol. xlvii., 10-13, 1893. 
The starting point of his researches was a theory which 
Mons. Mengarini stated in 1891. A portion of this theory 
is rejected as untenable, but the following principle is re- 
tained, viz., that the phenomena of electrolysis produced by 
alternating currents must be considered as a succession of 
elementary electrolyses when there are alternations of current ; 
hence it becomes necessary in studying the elementary phe- 
nomenon by applying to a single alternation the well-known 
laws of electrolysis, and then integrating with respect to the 
number of alternations which the current makes in a given 
time. As might be supposed, the subject is treated by Mons. 
Malagoli mathematically, and from the equations obtained 
he deduces the following general conclusion :—The ne 
and sufficient condition under which electrolysis by alternating 
currents is possible is that the quantity of electricity passing 
through the voltameter during a single alternation of current 
must be greater than twice that which is necessary in order 
to produce in the voltameter the maximum polarisation. 
Electrolytic production ceases when these two quantities are 
of equal value and the amount of electrolyte decomposed is 
proportional to the difference between these two values. 


Electrolysis by Alter- 
nating Currents. 


In the course of a paper by G. F. Bicker 
crediting D. Bernoulli with the introduc- 
tion of the word “ potential” into physics 
and arguing that Gauss’s noun, the potential, was suggested 
by Bernoulli’s term (noticed in the ELectricaL Review), 
it was asserted that Green did not use the name potential 
but only the adjective. This statement really requires 
some qualification. In his paper of 1828 on “ Electricity 
and Magnetism,” the word potential is used by Green at least 
125 times, and of these it appears as an adjective qualifying 
function in 124 cases. Once, however, Green uses the phase 
“the value of the potential for any point,” and this at first 
sight appears to be a substantive use of the word. Bicker, 
however, has convinced himself that had Green intended in 
this e to introduce a new synonym for “ potential 
function,” and to invent a noun not heretofore employed in 
any language, some explanatory phrase would almost certainly 
have indicated as much, and the use of the new term would 
surely have been repeated. He finds that there is no such 
phrase, nor is there a second case of the substantive use of 
the word. Green has often been credited with the invention 
of the noun “ potential” as the name of a function, but it 
seems nearly certain that in this, the only instance in his 
writings when it appears as a noun, either Green or his 
printer omitted the word function by mere accident. The 
omission is preserved both in the Crelle reprint of the 1828 
paper and in Green’s collected works, but those who read it 

revious to 1840 must always have understood the word in 
its adjectival sense. 


The Term 
* Potential.” 
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FUEL ECONOMY. 


In our issue of December 22nd, 1893, Mr. Boby refers to 
our remarks upon the use of tan bark as an aid to the com- 
bustion of small coal, and thinks it would have been well to 
have given the ultimate power of the boiler using such fuel. 
Mr. Boby evidently is of opinion, to judge from the manner 
of his remarks, that this would not be very large. We do 
not know just what results were obtained in the case we had 
in mind, turther than that a considerable improvement was 
found, but Mr. Boby is perfectly right in surmising that the 
duty must in any case have been less than with larger coal. 
With a chimney draught it is impossible, speaking in general 
terms, to burn more than about half the weight of dust fuel 
as compared with ordinary steam coal ; about 12 pounds per 
foot of grate per hour being possible by careful hand-firing 
of fine dust coal, wetted sufficiently to cling together and 
not be drawn as dust into the flues as fired. Though we 
are thus far in substantial accord with our correspondent, we 
do not agree with him that coke breeze cannot be dealt with 
by any mechanical stoker. We believe the makers of coking 
stokers would deal with it; we know of a coking stoker 
that is dealing with the poorest of coke breeze mixed with a 
little dust coal to give adherence during the coking period. 
For electric light work the mechanical stoker is perhaps in a 
difficulty. Unless supplemented by hand-firing a sudden 
call for a bigger fire cannot be responded to, but we are dis- 
to somewhat doubt if the ordinary calls upon the 
ilers of a lighting station cannot be met in the usual 
manner by putting on a fresh boiler to meet the demand 
which is always foreseen unless due to a sudden fog and even 
then the extra boilers with their slow fires are ready to burst 
into activity as soon as the draft is turned through them. 
The idea of regulating and producing draft entirely by me- 
chanical means as distinguished from a chimney is, however, 
far from novel. It is now many years since exhaust fans 
were first employed at the worsted mills of Sir Hen 
Edwards in Yorkshire ; there was (and we believe is still 
a fan at the back of each boiler which draws the pro- 
ducts of combustion through itself and discharges them 
to achimney which does not rise above the mill roof. Good 
practice teaches that no matter what be the motive power 
creating the draft, a boiler ought not be worked at its 
maximum draft, unless it be known that the duty for which 
that draft is needed is really the maximum duty that will be 
demanded from the boiler. It was in pursuit of information 
in this direction that Mr. Longridge experimented upon 
some factory boilers, and showed that by using a nearly full 
open damper and cutting off a large portion of the length of 
the grates, he could reduce the consumption of air, per pound 
of coal burned, from about 25 pounds to 14 pounds. In 
doing this the thickness of the fires would of course be much 
increased, and while we may freely admit all that is claimed 
for draft, we would point out very strongly that the question 
of fire thickness has rarely received the ateention it deserves. 
We hear much of fly-wheel energy, thermal storage by means 
of hot water, and have ourselves strongly dwelt upon the 
necessity for a large water capacity in steam boilers under 
varying load. Little, however, has been said about furnaces 
and modes of firing. Actual and careful trials were once 
made to determine the efficiency of Lancashire coals at a 
time when our Admiralty authorities laboured under the 
impression that Wales ulone could furnish steam coal. 
Needless to say, these Wigan coal trials demonstrated the 
calorific power of the Lancashire coal to be satisfactory. At 
the same time, the opportunity was taken to test the 
efficiency of different thicknesses of fires, and it was shown 
conclusively that increasing the fire thickness from six inches 
to nine, twelve, and fourteen, inches resulted in an improved 
efficiency. Now a fire of a foot or more in thickness admits 
of being worked by the damper. This shut down, the fire 
becomes a mere mass of fuel in a sleeping condition, but on 
opening out the damper, it springs into active life, raising 
steam abundantly, and, once a fireman has grasped the 
method of firing thick, he bas learned to halve his labour and 
save fuel. All this does not militate against a mechanically 
induced draft. The fan can equally well be regulated to 
produce a like result, and in the north of England an 
uppliance in fairly common use and appreciated by a good 
engineer, is a steam-actuated damper which regulates the 
draft as the pressure varies between small limits. We have 


also seen a somewhat similar steam damper so connected to 


a mechanical stoker as to stop the feed of coal at the same 
time as it checked the draft, and, of course, performed the 
reverse operations also. We do not wish to underrate the 
capacity of the appliance so much commended by our corres- 
pondent, but may be permitted to doubt if the Basingstoke 
fuel is really the poorest sort of fuel used. It is house refuse 
riddled free of large stuff such as tins and pots, and, better 
still, free of all dust and small particles under ;*,ths inch on 
their smallest dimensions ; of what then does this fuel consist? 
Probably the clinker has been largely removed with the pots 
and tins. The remainder is coal, coal cinders, and half- 
coked coal—in fact, Mary Anne’s rejected fuel. As above 
treated it may be exceedingly good steam fuel and far superior 
to the fine and dirty riddlings from Crossness gas coke 
with which much steam is raised about London. However, to 
return to the question of thick fires, is it not obvious that a 
mass of incandescent fuel in the furnace contains a potential 
energy which can be drawn upon at a moment’s notice and as 
soon cut off when the call for energy is over? There is no 
waste in a thick fire for it is burned out towards closing 
time. 
Now, with a draft sufficient to burn 60 lbs. of fuel per 
square foot of grate, we, ourselves, have never seen, nor have 
we known of anyone who has seen, so high a rate of com- 
bustion with small fuel and a thin fire. Such a combination 
invariably leads to spouting, and we should like some further 
information as to the thickness of fires carried over a 60-lb. 
draft with small fuels. 
Our experience has always been to the effect that fire thick- 
ness, draft intensity and quality (size) of fuel, were three closely 
interdependent variables. The locomotive is an example of 
a high foot rate of combustion, but it only effects this by 
means of a powerful draft and a correspondingly great thick- 
ness of fire, and, as a rule, uses large fuel, and it possesses, by 
virtue of its forward motion on a more or less imperfect rail, 
a constantly shaking grate which fills up all the vacuities in 
the fire as quickly as formed. This is a most important 
factor. Given this, there is no reasonable limit to the 
intensity of draft that may be employed, but we must doubt 
the everyday attainment of the marvellous with everyday 
appliances. All our experience points to the formation of 
bare places on the grate as the one great obstacle to all 
systems of rapid combustion with fuels that have not either 
the weight or the specific gravity to stand against the lifting 
and burning power of the draft. 


SINGLE-PHASE v. TWO-PHASE SYSTEMS. 


By RANKIN KENNEDY. 


Messrs. Reis & Scorr, of Philadelphia, U.S.A., have 
recently sent the rounds of the electrical press on both sides 
of the Atlantic, a most extraordinary account of some 
discoveries they claim to have made in single-phase 
alternating current motors, From beginning to end their 
“account” of their discoveries consists wholly of claims 
regarding what they have accomplished, and as to the merits 
of their wonderful discovery and the motors built in accord- 
ance therewith. But, there is not one single sentence in all 
they have written, which would convey the remotest idea as 
to what it is they have really discovered, and as for the 
motor itself, the ouly thing given to show its construction is 
a very poor photo of the metal case covering it all over and a 
pulley on the end of a shaft; in fact, the articles in the pa 
were all alike, and they appear to be nothing more 
“high falutin’.” 

When the discoveries are communicated in sober language 
to the scientific press, we can then settle whether they “will 
revolutionise the theories that electricians have heretofore 
held, and have been accustomed to regard as essential princi- 
ples in the design and construction of alternating currrent 
motors.” Meanwhile, the extravagant claims made by the 
inventors cannot be admitted for a moment, in the absence of 
evidence of their having accomplished the feats described. 
Why go into print at all in scientific journals if they are not 
prepared to describe that which is new in their invention ? 
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A plain description of this wonderful motor would have 
at once established its merits, if it has any, while whole 
books of “ high falutin’” can establish nothing. . 

The inventors state that “the simple manner in which 
these wonderful results are obtained is little short of marvel- 
lous.” We shall see about that when the “simple manner ” 
is disclosed. 

. Thearticlereferred toappeared in the ELecTRicaL REVIEW, 
page 583, December 1st, and in many other journals. 

The same authors, in the Electrical World, of December 
2nd, repeat their claims without one word of information 


_regarding their discoveries, in an article of about one column, ~ 


taking as an opportunity for their remarks an observation 
made by myself on the remark of Dr. Bell : “When you 
have got an alternating current you can do something with 
it ;” to which I added, “ when you have got two alternating 
— in quadrature you can do ten times more with 

m.”” 

I am accused of believing “erroneously” that motors cannot 
be made to work on single-phase circuits, and that onl 
currents differing in phase are useful for motors. Now, 
don’t believe anything of the kind, because I know that 
Brown, Boveri & Co., on the Continent, are making and 
introducing a single-phase self-starting commutatorless 
motor, which motor is perhaps better than most multiphase 
motors. But electric current is not supplied for motors 
alone; if it were, then I should say the single-phase is as good 
as the multiphase current, and that without knowing any- 
thing whatever of Messrs. Reis & Scott’s single-phase motor. 
But, in an electric supply, we want the current for all and 
every purpose, and, therefore, I believe that ten times more 
purposes can be carried out by multiphase than by single- 
phase currents ; even in motor work the multiphase will run 
your single-phase motor, whereas the single-phase current 
cannot work a multiphase motor. A multiphase current can 
easily be turned into a continuous current ; a single-phase 
current cannot be so easily converted. When I made m 
observation on Dr. Bell’s remark, I had many other appli- 
ances besides motors in my mind’s eye. 


THE KENNELLY THERAPEUTIC ALTER- 
NATOR.* 


Tuis little inductor alternator is intended for the production 
of sinusoidal alternating currents in electro-therapeutic 
treatment. It can be driven by a small motor from a battery 
of eight Edison-Lalande cells, or from a small motor on 
Edison incandescent circuits. The field frame is of 
laminated iron supported by castings, and has twelve poles. 
On each pole is a spool with two windings of wire. The 
inner has eight layers of fine wire, and the outer two layers 
of coarse. 

All the fine wire coils are connected in one series which 
constitutes the secondary or delivery coil. All the coarse 
wire windings are connected in another series forming the 
primary or field winding of the machine. By this arrange- 
ment it is only necessary to drive the armature, which is a 
combination of laminated iron discs, to transform the battery 
or continuous primary. current into; alternating current 
waves in the secondary circuit; and by duly proportioning 
the grooves and projections on the armature surface these 
waves are made practically sinusoidal. 

Twenty-four alternations of twelve complete periods are 


“gene for every revolution of the armature, and since a 
speed of 4,800 revolutions per minute can be attained, the 
‘frequency can be carried to 960 periods per second. For 


steady running a more moderate speed and frequency will 
usually be desirable. A rheostat of wire for battery circuits, 
or of lamps when operating from incandescent mains, is 
included in the primary circuit of the alternator, by which 


the strength of the secondary currents can be controlled, 


independently of the frequency. - 
The sensations that are . by the application of 
y from. those which result from 
the employment of an ordinary faradic coil. They are much 


* New York Electrical Engineer, 


softer, more agreeable, equally developed at either pole, and 
generally exhibit the characteristic sensations attributed to 
sinusoidal currents. 

The E.M.F. attainable in the secondary coils amounts to 
fifty volts, but on closing the secondary circuit under the 
conditions of ordinary application, the voltage at the 
secondary terminals falls to less than twenty volts, depending 
upon the amount of external resistance. 


The battery output required to operate motor and alternator 
at full power is six ampéres at four and a half volts pressure. 

The alternator has self-oiling bearings, and is handsomely 
mounted on a polished wood base 114 x 7} inches, the 
height of the instrument being 8} inches. All the connections 
are under cover, and with no brushes to look after there is 
the minimum opportunity for derangement. The machine 
weighs ten pounds. 


THE SCIENTIFIC STUDY OF ARC LAMPS. 


By RANKIN KENNEDY, 


V. 


Tue mechanisms we have described are typical of those 
commonly in use. Many modifications can be and have 
been designed ; but none of them are any better in action 
than those described. 

The success of any mechanism depends very much on the 
mechanical ability of the designer, in so disposing the parts 
and calculating their dimensions, and arranging the action 
of the various forces, that all of them act in harmony 
with each other in effecting the steady feeding of the carbons, 
The best of mechanisms can be so designed, as to be utterly 
useless ; old lamps which failed to work in their original 
design are continually being resurrected, re-designed, and 
brought out a3 new inventions ; most of them are simply re- 
arrangements of one or other of the typical mechanisms we 
have described. Some modifications consist simply in sub- 
stituting a rack chain, or a band wound on a drum for a rack 
and pinion. 

The main mechanical points to look for in a lamp mecha- 
nism are the actual lifting and lowering devices, such as the 
screw and nut, the wheel gear with a fly and detent, working 
either a rack and pinion, a rack chain, a cord and pulley, or 
a band and drum, or the clutch on the lamp rods, or the 
wheel with a strap brake or catch, or block brake. 

Recently a good example of a Jamp with a wheel train and 
fly and detent motion, working a band and drum, was de- 
scribed inthe ELEcTRICAL REVIEW page, 284, September 15th, 
the Mathieson and Korting lamp, and on page 341 the 
Siemens & Halske lamp ; in both a train of wheels slows the 
feed, and the feed is controlled by a fly and detent; the band 

merely takes the place of a rack and pinion. 
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Such mechanisms are getting exceedingly common on the 
Continent of Europe. 

Hitherto we have ‘considered lamps in which the carbons 
moved in line with each other. We may now glance at a 
lamp in which the carbons are inclined to each: other, and 
have a lateral motion ; such lamps have often been designed, 
but none of them seem to have succeeded commercially. 

Fig. 25 is an illustration of the latest essay on this design. 
The mechanism consists of two inclined links, c, pivoted, and 
carrying the carbons on bent arms at one end, and counter- 
weights, g, on the other end, so that they are nicely poised. 
The tapered core, Z, on moving up, moves blocks, w, sliding 


Fia. 25, 


in the slots of the links, and this motion closes the arc. On 
the core moving down the arc is opened. It will be seen 
that a very slight motion of the core produces a very great 


‘motion of the carbons. 


A small piston will be noticed at each end of the core, 
working air-tight into the cylinders. These act as dash-pots, 


‘and prevent any jumping or jerking motions on the core, and 


causing it to move smoothly. The stroke of the core is only 
about 3 inches ina 10-hour lamp. A glance at the figure 
will show that the design is quite a piece of good engineering ; 
the whole mechanism is substantial, and bound together in a 
thoroughly well designed frame. The use of this multiply- 


‘ing link motion demands good workmanship, as no slack nor 


want of truth in the slides or centres is allowable. 

The lamp of Krizik and Piette, commonly known as the 
Pilsen lamp, brought out in 1880, is the only successful 
example of a regulator lamp without any feeding mechanical 
device. The feed is entirely electro-magnetic. it will there- 


fore form a very good introduction to the study of the next 
‘division of our subject, namely, the electro-magnetic feeding 


devices of arc lam ' 

In all the mechanical devices described, a pulley or a lever, 
or a detent or a clutch, had to be pulled up or down, or both 
up and down to actuate the mechanism. Something had to 
be lifted to release the mechanism and let the carbon rods 


slide, and then lowered at the proper moment to stop further 


motion. Now it is this electro-magnetic device which is de- 


signed to do this lifting up or lowering down, or ing or 
pulling, to actuate the mechanism. 


Fig. 26 is a diagram of a Pilsen arc lamp; it will explain 
pull for steady feeding. 

necessary for ing. e may now point 
thi colle of Wee, wire call of 
many turns, the other a thick wire of few turns, are called 


‘towards each other; hence separa 


equivalent to 


a shunt coil, s’, and main coil, s. Following the large arrows, 
it will be readily seen that the current through the thick coil 
also through the carbons, and forms the arc. Hence 
it is called the main current, and the coil carrying it is called 
the main coil. 
Following the small arrows through s’, the current in this 
coil shunts off from the main, past the carbons altogether ; 
hence it is called a shunt current, and the coil carrying it is 
called a shunt coil. 
Now it will be seen that the main current can flow only if 
the carbon points are together, or if the arc is burning, 


-while the shunt coil being always connected directly across, 


current can always flow through it. 

Now, the longer a conductor of electricity is, the more 
pressure it requires to push the current through it. The 
arc formed between the carbons, ©, D, is a conductor, 
and as the carbons burn away it lengthens, and the pres- 
sure increases between a and B. To make this rise of 
pressure clear to those who have no intimate knowledge of 
the laws of electric currents, I have drawn a mechanical 
arrangement for water currents, which may enable the prin- 
ciples to be grasped. - 

First referring to our lamp diagram again, a resistance, R, 
will be seen, through which the current comes to feed the 
lamp ; this resistance plays a most important part in the 
operations of the electro-magnetic device. Every arc lamp 
requires such a resistance if worked alone or less than four 
in series ; when running in series they all act as resistances 
te resistance is not then 
= but the resistance is still there performing its part. 

n my mechanical diagram of an arc lamp, A, fig. 27, is a re- 
servoir of water at a level sufficient to give 65 lbs. pressure on 


gauge, G, at the low level of p, when D, which is a valve, is 
shut. B is a narrow piece of pipe put in as a resistance, like 
D represents the main coil 
and arc of the lamp; 8’ is a long thin pipe which shunts a 
part of the water current past the valve, D, just as s’ coil in 
the lamp shunts of the-electric current past the arc. 
Now Tet us make a few experiments with this hydraulic 
apparatus. Shut p; that is equivalent to pulling the carbons 
wide apart. No current can pass. No current of water can 
pass through D, but a current will pass through B and 8, 
through the resistance and shunt, and the shunt pipe being 
very small, the full 65 Ibs. pressure will be indicated by «, 
our gauge (voltmeter) or pressure meter. Now open D, 
ing the carbons together ; the full current 
will pass, but as it to come through resistance, B, the 
supply will not be sufficient to keep up full pressure at D, 
onl gauge G will indicate a pressure of only about, say, 20 lbs. 


‘with the valve full open ; similarly, with the carbons hard 
up against each other, the 


ure will fall to 20 volts or so. 
It will, therefore, be evident that with p full open, the 
pressure falls ats’, and consequently a very small current 
will now be forced through the shunt,s’. This fall in pressure 
at D is evidently due to the resistance, 8; the water falls 
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easily through D, but is retarded at p, hence the fall in pres- 
sure. Given a wide enough Pipe at B, and an unlimited 
supply in A, the pressure would not fall much at D, on full 


ning. 
. if we gradually close valve B, the pressure on 8’ will 
gradually rise, as will be shown on gauge. So with the arc 
lamp ; if we gradually part the carbons, the pressure on the 
shunt will rise as the arc is lengthened, because less current 
can pass, and the supply through the resistance is better able 
to maintain a higher pressure. 

At a certain position of the valve the current of water 
would be such that a pressure of 50 Ibs. would be obtained 
on the shunt, and consequently the shunt current will be 
correspondingly increased in the small pipe, s’. The same 
in the arc lamp, a certain position of the carbons is found 
about ;°,ths of an inch apart, at which the current can pass 
at such a rate as to enable a pressure of 50 volts to be kept 
up between the carbons, and this 50 volts sends a corres- 
ponding current through the shunt, s’. If we part the 
carbons still further, the current will be further cut off, and 
the pressure on the shunt will rise, say, to 60 volts. If now 
we part them still further, the current gets too small to keep 
the arc burning ; it suddenly goes out, and the pressure on 
the shunt rises at once to 65 volts; this is equivalent to 
closing valve p. 

“The vast importance of the resistance, B, will now be 
evident : :it will also be clear how the current in the shunt, 
s’,.both in. the water and electric currents varies inversely 
as the current through the main coil and arc, and how, with 
a steady pressure at A, a variable pressure withip wide limits 
is obtained on the shunt coil, s. On the electric circuit 
this steady pressure is the electric pressure of the dynamo or 
battery supplying the current. 

Another important point, almost wholly overlooked by 

most arc lamp inventors is, that the pressure varies in an arc 
lamp very much with a very small variation of current, and 
the greater the difference of pressure between the source, A, 
and lamp, D, in our water experiment with p shut, the 
greater the resistance we must use at B to reduce the pres- 
sure at D with any given current: 
. Shutting off at p reduces the current, but it also raises 
the pressure, thus tending to. maintain the current at its 
former value; hence, with a large pressure at the source, 
ps large intervening resistance, a very small variation of 
current produces a very large variation in pressure at D. 


i 


26. 


Ordinary arc lamps work with a pressure of 65 volts, and. 


& resistance to reduce to 50 volts with a current of 10 ampéres ; 
at these values the length of the arc will be } inch with 11 to 
12 mm, carbons. 


Now, to return to our electro-magnetic device, fig. 26, 
ing a carbon, 


4 and B are two tapered iron cores, each. ca 


they are hung over a pulley, that they can move 


freely in ite directions. is made slightly heavier 
than B, so that naturally they run together; this running 
together is, however, not a necessity. It will now be under- 
stood that when current is switched on and the carbons 
together, a large current will flow through s and the carbons, 
but little will flow through s’, as we have just explained the 
resistance, R, causes a fall of pressure when a large current 
can flow through 8,c,p. The coil, s, therefore, pulls up 
core A with much more force than coils’ pulls on 8; hence 
the carbons are at once parted, but immediately they begin 
to part, the pressure on 8’ begins to rise and the pull on B 
to increase, until at about } inch apart the pulls on a and B 
are equal, so that no further motion is possible; the are, 
however, gets longer in time, so that the pressure on s’ still 
rises, while the current in s falls slightly ; both these effects 
disturb the balance in favour of s’, which is consequently 
able to pull up the core, B, so that the balance is main- 
tained; in fact, it is quite obvious that the motion must 
in theory be quite a slow continuous creeping of the core, B, 
into, and core, A, out of, the coils, at the exact rate of con- 
sumption of the carbons, and with a well made lamp free 
from friction, it is actually so in practice. 

In nearly all lamps we find the main and shunt coils, 
8, 8’; these are not Krizik and Piette’s invention ; the patent 
in the Pilsen lamp is for the tapered cores, this shape pro- 
viding a constant pull in whatever position they may be in, 
in the coils. In the position shown in fig. 26, the carbons 
are just half burnt out, and the cores in mid position, B will 
go further in and a further out, as the carbons burn still 
further away. 

Shortly stated, I may put the principle of this constant 

ll in this way: “If the increase of iron moving 
into a coil is for equal movements throughout 
any length of stroke, the pull is constant.” In fig. 26, 
it .will be. evident that the total amount of iron en- 
closed by the coil can increase at a constant rate by the 
cores moving upwards, and decreases at a constant rate by 
the cores moving downwards, the pull is therefore constant 
on the tapered cores, but the total quantity of iron increases 
as the cores move in, this producing what electricians call a 
higher induction or total flax of magnetism ; but this is more 
than compensated for in this form of lamp by the coil pulli 
backwards on the thin ends as they come out at the top en 
of the coils, so that the pull is slightly less at the finish on 
the shunt coil core and greater on the main core. 


CORRESPONDENCE. 


Electric Traction and the Board of Trade. 


Since the publication of the draft Board of Trade regula- 
tions for electric tramways, we have been e g to find 
attention called in the press to the serious bearing these 
regulations, if confirmed, will have on the infant industry of. 
electric traction ; but, much to our surprise, the matter seems 
to have escaped notice, and we therefore crave space for a few 
remarks on the subject. ; 

In the first place, the regulations appear to us to be out 
of harmony with the report of the joint committee which 
considered the traction question last June, and which recom- 
mended that the Board of Trade should draw up rules calcu- 
lated to give effect to the committee’s views. ‘The following 
extracts from the clearly indicate the committee's 
intentions, the italics being ours :—‘“ The committee, having 
regard to the evidence before them, are of opinion that, in the 
present state of electrical science, it is not in the interest of 
the public to insist upon electrical tramways using an insu- 

return conductor, and that such insistance would retard 
the development of electric traction.” “The undertakers 
shall take all reasonable and proper precautions in construct- 
ing and usin their lines, circuits, and other works, so as 


atthe option of the undertakers, 

turns, or such uninsulated metallic returns of low resistance, 

and such other means of preventing injurious interference 
Cc 
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with the electric wires, lines, and apparatus of other parties, 
and the currents therein, as the Bound of Trade shall direct, 
and in giving such directions the board shall have regard to 
the expense involved and to the effect thereof upon the com- 
mercial prospects of the undertaking.” The Board of Trade 
are empowered by section 3 of the report to make rules “ for 
regulating the employment of insulated returns or of unin- 
sulated metallic returns of low resistance, for preventing 
fusion or injurious electrolytic action on gas or water pipes, 
or other metallic pipes, structures, or substances, and for 
minimising, as far as is reasonably practicable, injurious 
interference with the electric wires, ‘lines, or apparatus of 
other parties, whether such lines do or do not use the earth 
as a return.” In their third and fourth recommendations 
the committee e themselves altogether in favour of 
metallic circuits for ‘telephones and railway block signals. 


- Briefly, the committee considered that although every rea- 


sonable precaution was to be adopted in favour of earthed 
telephones and water pipes, the existence of these things was 
not to stop, nor even to hamper, electric traction. The 
Board of Trade respond to this expressed intention by pro- 
posing their regulation No. 14 :—“ In the disposition, con- 
nections, and working of feeders, the company (undertakers) 
shall avoid injurious interferences with ‘any existing wires.” 
This was exactly the view of the National Telephone Com- 
pany: when they tried to stop the Leeds tramway. It 
was a view they could not persuade Mr. Justice Kekewich to 


adopt. It was a view they could not persuade the Joint | 


Committee to adopt, and yet after everything that has passed 
the Board of Trade, olathe go back 2 i and seek to make 
it law. There is no qualification such as the committee in- 
dicated to the proposed regulation, and its adoption will place 
electric traction in a worse position than ever. By Regula- 
tion No. 15, “sparking at the rubbing and rolling contacts 
in any part” is absolutely forbidden.’ Is that “reasonably 
practicable ?” We say that it is not. The indifference dis- 
on ie by the electrical profession’ in the matter may be 
perhaps due to the knowledge that the Board of Trade intend 
to take the opinion of the Council of the Institution of 
Electrical Engineers on the regulations before issuing them, 
but a word of warning appears necessary on this point. The 
National Telephone Company are: most influentially repre- 
sented on the council by gentlemen who are, or have been, 
their retained experts, No doubt it may be said that these 
gentlemen will not allow their conduct at the council to be 
influenced by their retainers ; but can they avoid insensible 
bias, and would it be just to their employers if they did ? 
We would suggest that the only proper course is for the 
council to exclude all such partisans, whether for or against 
traction or telephones, from their deliberations when the 
rules are under consideration, That the National Telephone 
Company are alive to the occasion, would appear to stand 
confessed by the circular letter issued from their offices on 
December 6th to their employés and others, suggesting that 
they should substitute on their ballot papers the name of one 
of the company’s officials for that of one of the council’s 
candidates, and also endeavour to influence their friends to 
do the same. ‘The manceuvre did not succeed, but it is sig- 
nificant. It is also noteworthy that the list of Mr. Ansell’s 
proposed representative council does not include any member 
for traction, whilst telegraphs and telephones are to be :pro- 


vided with three. 

44. Fish ‘ ‘Bennett & Douce. 

. 44, Fishergate, Preston, peti 
December 30th, 1898. 


La Société Générale des Téléphones.:' 
Will you kindly allow me to correct, through the 
medium of your paper, various rumours set on foot with 
regard to the present position of La Société Générale des 
Téléphones. As you are aware, this company has been, and 
is still, carrying on an action against the French Govern- 
ment for the recovery of the amount dueé for its telephonic 
communications and plant taken over by ‘the State.. This 
lawsuit, which is likely to be protracted for a considerable 
time, placed the company in a ‘position of great difficulty, for 
as contractors to the same Government, they were hampered’ 
as manufacturers. To avert these difficulties, it has ‘been 
decided to entirely separate the lawsnit from the manufaé 
turing business, in order-to gain a free hand. -Consequently' 


the Société Générale des Téléphones is to continue the law- 
suit. On the other hand the various works of the company, 
namely : for the construction of telephonic and telegraphic 
instruments and plant and appliances for every branch 
of electricity, situated at 2, Rue des Entrepreneurs, 
Paris ;' for: the manufacture of India-rubber g cable 
and wire, &c., at Bezons (Leine and Oise); and for 
submarine cables, at Calais, were amalgamated, on Decem- 
ber 9th last, with the well-known firm of Menier, Paris, 
manufacturers of India-rabber goods and cables, and are 
to be carried on under the title of “La Société Indus- 
trielle des Téléphones.” Thus the two most important firms 
of the kind in France, which used to compete with each 
other, are now united, and the new company having got rid 
of an interminable lawsuit, has doubled its producing powers, 
and intends carrying on business with renewed vigour. 

G. A. Nussbaum, 

General Agent for La Société Industrielle des Téléphones. 


The Electric Lighting of Calcutta-Howrah Floating - 

Bridge. is 

‘In your issue of November 17th, I notice an article on 
the expenses incurred in the electric lighting of the Culcutta- 
Howrah Floating Bridge. Possibly the heavy extra expen- 
diture conld be partly accounted for by the quantity of 
kerosene oil consumed in the lighting of the bridge. At the 
present moment the installation ap to be getting a 
thorough overhaul. The lighting of this bridge has been 
anything but a success, since the start some 24 st ago. 
As your readers are no doubt aware, the Thomson-Houston is 
the system in use, Enclosing my card, 


_ Howrah, Bengal, = 
December 10th, 1893. 


Kingswood Electric Lighting. 
~ The directors of the Western Counties Electric Light and 
Power Syndicate, Limited, have had their attention called to 
the report contained in your issue of the 22nd ult., under the 
heading of “ Kingswood,” in which a statement occurs that 
at a meeting of the Local Board, complaints were made as to 
the inferior lighting of the district, and that the answer was 
that the current. was at fault. — f 

I am instructed. by my directors to write you at once 
requesting you to be kind enough to insert a total denial of 
any statement as to the inferior quality of the lighting or the 
current being at fault. eee 

The fact is that the lighting at Kingswood will compare 
hod with the electric lighting of any town in the 

ngdom. 

As a matter of fact, in some of the bye streets, the lamps 
supplied are of only 25 candle-power, that being the power 
required by the Kingswood Local Board, and contracted for 
by Messrs. Parfitt & Son, who have sold their patents and 
business to the Syndicate. - 

The Local Board were told at the time that lamps of only 
25 candle-power would probably not be satisfactory, but the 
Local Board did not feel justified in paying for lamps giving 
greater light, and the contract was carried out by Messrs. 
Parfitt & Son, in accordance with the terms required by the 
Local Board. 

There is no cause whatever for any complaint, and, indeed, 
the Syndicate have supplied more light than that contracted 
for. Some few months ago, complaints were made by some 
of the residents that the lighting in these bye streets was not 
sufficient (as was antici would be the result by Mr. 
Parfitt when he Ww. the Local Board against havin 
lamps of such small candle-power), and it was then snug 
that the surveyor of the Local Board with the engineer to 
examine and test each lamp in the 

“The result was that some of the lamps were found to givé 
31 candle-power, and no lamp was found to give less than 28 
candles, so that it will be seen that in no case'was there given 
less than three candle-power above that contracted for, and 
im many cases as much as'six candles above. 
© The directors, therefore, consider that complaints are both 
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unfair and improper, and I am sure you will concur with me 
inasmuch as you have unintentionally done an injustice 


to the Syndicate by inserting the paragraph, you will at once 


remedy the injustice by inserting this contradiction. 


I may add that in the main streets lamps of 120 candle- 
power are supplied, and the light is as brilliant and as good 


as can be found anywhere in England ; indeed, the highest 
authority on electric lighting in the has reported 
in the most eulogistic terms both upon the system and the 
lights. aid 
Western Counties Electric Light and Power Syndicate, Ltd., 

S. F. AnpREws, Secrelary. 


- The Niagara Scheme. ; 
“As Prof. George Forbes is complaining in the technical 
of the treatment he has received in the discussion on 
is recent paper read before the Electrical Engineers, on the 
Niagara scheme, I shall be glad if you will kindly insert the 
following :— 
The object of the paper was to provoke criticism that 


mutual benefit might accrue; yet, pecsonally. I feel that 


Prof. Forbes kept the discussion down to very narrow 
limits, as far as I was concerned, by refusing to answer a 
simple Saye as. to the position of the wires in the con- 
duit. The object of the question was to show that in 
certain arrangements the effects of the mutual induction 
between the two circuits would be prejudicial to the satis- 
factory working of the system. But his reply, “I decline to 
answer that,” made my remarks vague and unsatisfactory, as 
being based on my own assumptions as to position of ha 

* Dropping. the personal question it would be more to the 
— if Prof. Forbes would tell us how much of the 90,000 

lars which have been paid for European professional 
advice, was: given to the members of the first commission, 
whose report was not adopted. This commission consisted 
of eminent men who would require a handsome fee for their 
valuable assistance both professionally and by name. 

- Anything paid them, although it may be a large amount 
on account of valuable advice not used, would not give much 
satisfaction to electrical firms who have spent some thousands 
of pounds, not dollars, in preparing schemes only good 
enough to be of general use to Prof. Forbes as adviser of the 
Cataract Construction Corporation. 

That he received such‘ assistance from plans submitted is 
acknowledged by him in his paper where he claims no great 
originality in the design of apparatus. In fact, it would be 
of -very great interest ‘to know how many thousand dollars 
have been received by European manufacturers for profes- 
sional assistance. 

Still, from what I remember, Mr. Ferranti in his con- 
demination’of the policy of the eompany did not blame Prof. 
Forbes personally, and I consider that the personal element 
in the discussion: has ‘not been introduced by the critics. 

As regards the statément® that’ the ‘altetnator is like the 
“Brown machine,”'T would draw your réaders attention to 
the blocks on pages 345 and 346 ‘of Mr. Gisbert Kapp’s 
book on “ Dynamos, Motors and Transformers,” illustrating 
a Brown machine made at the Oerlikon Works. I must con- 
fess’ that when I accidentally came across’ a pull from this 
bleck, the other day, I'thought it was the Forbes machine. 
The electrical’ parts ‘are similar, but the mechanical details 
differ as the-armature’of this machine revolves inside a fixed 
* Electrically, the‘ difference is zero, but the balance in 
favour of ‘the fixed fidld' ‘may explain Mr. C. E. L. Brown’s 
condemnation of the Forbes design. beg 

“The construction ofthe bearing inside the armature is a 
doubtful point, ‘and'the attendant who entered the space 
inside the armature, so much thought of by the designer, to 
— to the bearing, if heating, would take his life in his 
“'The: confined ‘space, With, say, molten white metal ‘flyi 
round and 24 tons of ‘itn. travelling at 100 miles per bette 
be-‘a. trifle too hot for any nervous 
individual. 


The Brown machine. was certainly ditect'‘c int ‘one, 


but the alteration necessary to evolve the two-phase 
is 
- do.not blame Prof. Forbes for ‘using as‘he must’ involun- 


tarily do, the information obtained from the designs sent 
in, and from the many works he inspected when retained by 
the Niagara Construction Corporation ; but we European 
engineers have a right to grumble when this information is 
placed at the disposal of an American firm who, we are given 
to understand are afraid to work at higher voltages than 
2,000. Also, was it good taste to turn on Mr. W. M. 
Mordey as a recompense for the privilege of being allowed 
to experiment on the Mordey alternator ? 

Apologising for taking up so much of your valuable space, 


R. P. Weekes. 


In your last leading article, you say :—“ Take, for 
instance, a steamship, would any company ever think of 
taking into consideration the plans of a professor for a ship 
about to be built? Never. A few first-class shipbuilders 
would be invited to submit plans . . . . &c.” Bere 
you are entirely wrong, for Profs. Elgar, Jenkins and Biles 
(who have severally held the Chair of Naval Archifecture) 
designed many well-known steamers. Prof. Elgar is at 
present a managing director of the famous Fairfield Engi- 
neering and Shipbuilding Company, and the plans of all 
their steamers receive his careful consideration, and include, 
I believe, those of the Campania and Lucania. He was, 
moreover, chosen by the Admiralty to be a “ Director of 
Dockyards.” Prof. Jenkins’s opinions on the design and 
construction of steamships were held in the highest repute 
by the best shipbuilders here and at Lloyds. Prof. 
Biles (the present occupant of the Chair) was for long a 
leading man in Messrs. J. & E. Thomson’s Clydebank 
Works, where some of the finest “‘men of war” and trans- 
atlantic steamers have been built, and his professional advice 
is dt present sought after by such as the Philadelphia firm 
who are building the coming * Greyhounds.” 

It all depends whether the “ professor” has gone through 
the “mill” or not ; so you must not be too hard on pro+ 
a in general, for some are practically trained men, 
like 

Andrew Jamieson. 
Electrical Engineering Laboratory, 
The Glasgow and West of Scotland 
Technical College, 
December 30th, 1893. 


P.S.—When in America this autumn, I heard grave 
doubts expressed as to Prof. Forbes’s proposals for low 
frequency alternate current dynamos and motors. He will, 
however, be none. the worse for having ventilated his ideas 
before the Institution of Electrical Engineers. 


Duplex Nozzles. 


I notice in your last issue a letter under this heading, and 
as I am the proprietor of the duplex nozzle and of the 
forced draught system with which it is used, I should wish, 
with your pee. to reply thereto, premising that Messrs. 
Meldrum Bros., having obtained one of these nozzles (now 
of an obsolete type), and having adjusted it in a manner 
wholly unsuited for the work in view, now publish, in no leas 
than six of the mechanical journals, the statement that they 
consume 80 per cent. more steam than do their own jets. 

Taking first the subject of solid jets in general, so far 
from having disparaged them, I have actually, in one speci- 
fication, included three different methods of obtaining such 
jets of adjustable area, and in practice I rely greatly upon 
them for doing the burden of the work, the outside jets 
being used merely as auxiliaries. Any remarks I have made 
regarding common jets have had reference to the difficulty of 
adjusting or varying their power otherwise than by throttling 
the steam supply, and to overcome this difficulty I intro- 
duced the secondary jets, which, being themselves adjustable, 
can be readily made to supplement the main jet, more or less, 
as may be required. All this was fully set forth so far back 
as in the provisional specification of the first patent. 

Coming now to the particular duplex nozzle to which 
Messrs. Meldrum refer, it is the only one of that type which 
was ever sold (as I was dissatisfied with the arrangement 
upon making tests afterwards) nor is there another such one- . 
in existerice. I will, however, take it jusb as it is, becaum 
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even with its imperfections it is amply sufficient for the 
present purpose. What, then, do we find were the propor- 
tions of the two jets as adjusted for Messrs. Meldrum’s 
experiments ? 

Well, their aggregate area was °035 square inch, while 
the centre or main one alone was barely ‘007, thus leaving 
fully ‘028 for the secondary jets. In other words, the 
auxiliary was set to fully four times the power of that which 
should have been the primary, whereas these proportions 
should have been reversed, or thereabouts. 

Messrs. Meldrum, then, having either ignored or failed to 
grasp the elementary principle upon which the nozzle is 
based, naturally obtalaed * results, for which that nozzle 
is obviously not responsible. 

In the present design there is but little difference in the 
efficiency of the two jets ; therefore their relative propor- 
tions are now of small moment, and results such as those just 
referred to have become impossible. Moreover, there is 
evidence to show that the whole arrangement is more efficient 
than any single jet. 

I now come to a remarkable passage in the letter referring 
to hollow annular nozzles, and to the original annular jet in 
the duplex nozzle “ acting as a shield to prevent access of air 
to the centre one.” From this,I take it that your corre- 
spondents, after 10 years’ —- study of steam jets, imagine 
that their action is materially due to the surface contact of 
the jet with the adjoining air, this contact producing a 
friction between the two, thus causing the air to be drag 
along by the jet ; and, further, that they are not aware t. 


annular nozzles are sometimes made hollow merely to prevent 


mechanical obstruction by the body of the nozzle, and some- 
times for the specific purpose for which Adams's vortex blast 
pipe is designed. . 

. It should be clearly understood then that a steam jet, 
working in a pipe, acts therein much in the same way as a 
piston would do (but with less solidity, of course), by push- 
ing out the column of air in front of it, and thus producing 
a partial vacuum behind the jet, into which flow fresh 
volumes of air, to be in their turn swept out. 

The air pipe or blast tube has sometimes been termed a 
“combining tube” and a “ cylindrical mixing chamber,” but 
it is merely a common pipe for encircling the column of air 
upon which the jet exerts its impact. 

With regard to the complete blowers, as the blast tubes 
used by Messrs. Meldrum and myself are so very similar, 
except in the addition of a diverging extension which they 
employ, and which I regard as wholly any blowers 
put direct into a closed ashpit, it may perhaps be conceded 
that I am not altogether wrong in holding that there can be 
no material difference in their efficiency. Finally, with 
respect to the duplex nozzle, I may point out that it becomes, 
when the side jets are closed down, precisely the same as 
theirs. It remains, therefore, for steam users to decide 
whether they prefer merely the simple unadjustable jet alone, 
or to have it combined with an auxiliary which, at any 
moment, may be brought into action for strengthening the 
blast. To their judgment, then, I confidently leave the 
issue. 

W. A. Granger. 


Hermite’s Electrolytic Process. 


The description of Mr. Hermite’s electrolytic process for 
turning sea-water into a disinfectant is simply a replica of a 
portion of my patented process, the first patent being dated 
January 27th, 1887. It is entitled: “Improved means of 
oxidising and decomposing, by electrical action, organic matter 
and inorganic salts in sewage, water, and other liquids.” It 
states: “ My invention consists of an improved mode of elec- 
trolysis for oxidising and ipitating organic matter, and 
decomposing inorganic salts, such as chloride of sodium, 
potassium, magnesium, &c., and all salts contained in sewage ; 
also for oxidising organic compounds in water used for 
domestic and other purposes, where it is desirable that the 
said compounds or salts should be absent, the essential feature 
being the — by the electric action of nascent 
chlorine an 
reaction, and nascent hydrogen, ammonia, &c., at the nega- 
tive pole, producing an alkaline reaction by means of which 
the organic matter in sewage, &c., is most efficaciously’ de- 


oxygen at the positive pole, producing an acid 


com and precipitated. Should the liquid treated be 
insufficiently a with chlorides, I, in some cases, add 
chlorides thereto, in order to produce the requisite amount 
of nascent chlorine, and for this purpose, at — I 
employ sea-water. . . . . If this action is therefore 
carried on long enough, the sewage will be converted into a 
disinfecting and bleaching liquor. When iron positive elec- 
trodes are used, chlorides of iron are formed at the positive 
pole, and are partly precipitated by the alkaline formation at 
the negative, in the form of oxide, which carries down with 
it the suspended matter. The nascent chlorine produced as 
above described, will have much greater efficiency than the 
chlorine present. in chloride of lime, and the nascent oxygen 
will ecko more effect on the organic matter, in the form 
of albumenoids, than the oxygen of the atmosphere. . .. . 
I construct a reservoir or series of reservoirs in such manner 
that the sewage shall therein pass through passages which 
are lined with carbon plates or bricks, or metal plates, &c., 
one series of such plates forming-the positive pole, the other 
series the negative pole. . . . In cases where it is 
desirable to disinfect the refuse from water closets, sinks, &c., 
I erect, in a convenient position, an earthenware, wooden, or 
other covered tank fitted with suitable electrodes of carbon, 
iron or platinum, through which an electric current is passed, 
and which is filled with a strong solution of a chloride, sea- 
water, or hydrochloric acid. The tank may be made of iro 
and be made itself to act as the negative electrode.” 

The hypochlorous acid formed as a solution makes an 
admirable disinfectant, but it ee acts on bricks, 
lime, or Portland cement joints, and metal work, such as 
iron, zinc, copper, or lead piping, &c. 


I found by actual experiment that chloride of lime, when 


in solution, was about as efficacious as the hypochlorous 
solution formed by electrolysis. 

In electrolysing sea-water, or an equivalent solution of 
chlorides, I found that the rise in temperature caused a con- 
siderable waste of chlorine owing to evaporation ; it was 
therefore necessary to use a very small current to prevent 
this rise of temperature, which, of course, meant long- 
continued action for a complete splitting up of the chlorides, 
or action within a closed vessel to which was attached suit- 
able non-corrosive piping for the collection of the chlorine 
compounds. 


A very different action takes place when sewage itself is 


in intimate contact with the electrodes. The chlorine com- 
pounds at the _— electrodes being many times more 
active in oxidisable qualities than the chlorine oxides in solu- 
tion as a separate liquor, the sewage so acted on need 
only have its alkalinity neutralised. ‘The statement that the 
organic, and fibrous, and silicious matter is destroyed by 
oxides of chlorine, so that there is no resulting sludge or 
precipitate, is neither more nor less than “ bosh !” 
en cotton is bleached by hypochlorous solution, is tLe 
cotton destroyed ? Certainly not ; if it were manufacturers 


would not use bleaching solution. It therefore follows that. 


the organic fibrous matter in sewage is not destroyed, bit 
merely bleached, and by actual experiment I know that th's 
partially oxidised 
the silicious particles, being of no commercial value, must Le 
got rid of. If the sewage is rendered acid by the hy) o- 
chlorous solution, it is rendered sterile, but yon can do the 
same with chemicals at less cost. The addition of a small 
quantity of hypochlorous solution to a tank of water con- 


taining small fish kills them, or the addition of acid effluent. 


from the sewage has a similar result. ' 

There is an Act of Parliament, I believe, in this country 
which prevents chemical manufacturers and others from 
allowing chemical waste products, which may be injurious to 
the structure of the sewers, to flow through them. There is 
a story of a medical student who, during his examination, 
was asked, what is a dis-infectant ? he replied: “It is a 
non-poisonous, non-soluble compound mixed with water, 
vhich omalls so badly that you have to open the window to 
let in fresh air to oxidise the putrescent organic matter.” Is 
this hypochlorous fluid formed by electrolysis of any use ? 
It is if combined with another portion of my patents, but 
not alone. 

Extract from patents :— 

“JT claim purifying sewage and other impure liquids 
electrolytic action, by —— the liquid to flow thr 
comparatively narrow channels in which it is brought in 


ipitated organic matter, together with 
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contact er perme and negative electrodes of iron having 
very extended surfaces.” 

By actual experiment in the laboratory, and by experiments 
on a practical scale first carried out at Crossness in a crude 
form, and afterwards at Salford over a period of two years, 
it has been proved that electrolysis by means of iron plates 

uces an effluent not liable to secondary decomposition, 
innocuous to the river or stream into which it flows, and to 
the fish living therein ; non-corrosive in its action on brick, 
lime, cement or metal work, and leaving a sludge which is of 
commercial value. These experimental trials were originally 
under my personal supervision, assisted by Mr. O. March, as 
electrical engineer ; latterly, at Salford, they were carried out 
entirely under the supervision of Messrs. Worth and March, 
in 1891-2-3, owing to my long illness. 

The chemical reaction is as follows: At the positive iron 
electrode the chlorine compounds formed, act partially on the 
organic matter of the liquid acted on and partly on the iron, 
forming ferrous hypochlorite in all probability, and this is 
especially the case where cast-iron plates are used containing 
carbon, for on electrolysing a strong solution of chlorides to 
which a solution of indigo has been added, the indigo will be 
bleached ; and I have seen a bleaching action on litmus paper 
when it has been rubbed over the positive iron electrode in 
action. Again, it is ible that ferric perchloride in a 
nascent condition is formed; but, whatever the action, 
oxidation of the organic matter certainly takes place. If the 
iron hypochlorite is formed it changes into a chloride, and is 

recipitated by the free ammonia, sodium, hydrate, «&c., pro- 
at the negative pole; to obtain this action, it is 
necessary to have the sewage constantly in motion. The 
precipitated hydrated ferrous oxide is at first white, but by 
absorption of — gradually becomes green, and by further 
absorption of this gas from the air gradually becomes the 
red-brown hydrated peroxide. The precipitate formed 
carries with it the matters suspended in the sewage together 
with the organic matter in solution, oxidised more or less as 
in the ordinary iron precipitation process, only the action 
being more complete, the protoxide carries with it more 
organic matter. The resulting effluent contains traces of the 
hydrated ferrous oxide and carbonate in solution, which 
readily absorb oxygen from the air, thus further pnrifying 
the effluent, or the whole of the iron compounds left in the 
effluent can be precipitated as a flocculent ferrous oxide, 
by adding a small quantity of electrolytic hypochlorous 
solution, or by means of a shallow sand filter-bed (not neces- 
sary in the case of big tidal rivers or at the seaside), or a 
filter formed out of burnt precipitated sludge. 

The sludge resulting from this treatment, when pressed 
and burned in a kiln or furnace, forms a black oxide, and 
possibly carbide, of iron, which makes an admirable filtering 
medium; or it can be so burned that the red oxide is 
formed, which, when ground, is ready for manufacture into 
oxide paint. The many eminent, scientific men who have 
investigated this process, all concur in its efficacy, according 
to the printed reports I have in my possession, and the 
reports on the value of the oxide of iron produced from the 
sludge points to a marketable commodity. The association, 
who own my se patents, hopes shortly to complete 
arrangements with a large town for the purification of its 
sewage. The process opens a new market for the hard- 
pressed English iron industry and for dynamo manufac- 
turers. I noticed in your last week’s edition that a company 
had been formed for making chlorine compounds, &c., from 
solutions of chlorides, &c.; as far as I can judge this isa 
replica of one of my patents, in which I used a porous 
diaphragm to separate the products. 

William Webster, F.C.S., &c. 


Electric Lighting and Kindred Matters at Hull.— 
An interesting report is to be submitted to the Town Council 
at its next meeting, dealing with the question of furnishing 
a as the motive power for driving the tramways in 
‘Hull. The electrical engineer has of late been collecting 


information as to the experiments tried in other towns. The 

report also deals with the question of erecting refuse 

destructors which generate steam by the burning of town 

refuse, and the power thus secured is being utilised for the 

purpose of providing electric energy for lighting towns, 
ving trams, &c, 


ELECTRIC LIGHTING PROVISIONAL 


ORDERS. 


Tue following is a list of applications for Provisional Orders de- 
posited with the Board of Trade on or before December 21st, 1893, 
under the provisions of the Electric Lighting Acts, 1882 to 1890. 


Title of order 
and description of area. 


Aberdare Electric Lighting 
Order. A portion of the 
District of the Aberdare 
Local Board. 

Barrow-in-Furness Cor- 
poration Electric Light-| 
ing Order. The Borough | 
of Barrow-in-Furness. 

Bedford Electric Lighting 
Order. The Municipal 
Borough of Bedford. 

Birmingham Electric Light 
and Power Order. A “a 
tion cf the City of Bir- 
mingham. 

Buxton Electric Lighting 
Order. The Urban Sani- 
tary District of Buxton 

Chelmsford Electric Light- 
Order. The Borough of 
Chelmsford. 


Chepping Wycombe Elec- 
tric Lighting Order. The 
Municipal Borough of | 
Chepping Wycombe. 

Chesterfield (Corporation) | 
Electric Lighting Order. 
The Borough of Ches- 
terfield. 

Clonmel (Corporation) 
Electric Lighting Order. 
The Borough of Clonmel 
and portions of the Dis- 
trict of the Clonmel 
Union. 

Collier-Marr Moss Side 
Electric Lighting Order. 
The Urban Sanitary Dis- 
trict of Moss Side. 


Grimsby (Corporation) 
Electric Lighting Order. 
The Borough of Grimsby. 

Guildford Electric Light- 
ing Order. The Borough 
of Guildford 

Harrow Electric Lighting 
Order. Tne Urban Sani- 
tary District of Harrow. 

Leyton Local Board El :c- 
tric Lighting Order. 
The Local Government 
District of the Leyton 
Local Board. 


Tue County or Lonpon. 


Crystal Palace District 
Electric Lighting Order. 
Portions of the District 
of the Beckenham Local 
Board, the Borough of 
Croydon, the Parish of 
Lambeth, the District 
of the Lewisham Dis- 
trict Board of Works, 
and the Parish of St. | 
Giles’s, Camberwell. 


Monmouth Electric Light- 
ing Order. The Muni- 
cipal Borough of Mon- 
mouth. 


Name of promoters. 

J.C. Howell, 
Limited. 


| 
The Corporation. | 


Electric | 
ight Company, | 
Limited. | 
Elec- | 
tric Supply Co., | 
Limited. 


The Local Board. 


Crompton & Co., 
Limited. 


The Corporation. 


Do. 


Collier-Marr Tele- 
phone and Elec- 
trical Manufac- 
turing Cumpany, 
Limited. 

The Corporation. 


Holloway Electri- 
city Supply Co., 
Limited. 

The Local Board. 


Do. 


Crystal Palace Dis- 

upply Company, 
Limited. 


The Corporation. 


Agents. 


Messrs. Deacon, Gib- 


son & Medcalf, 9, 
Great St. Helens, 
EC. 


Messrs. Sharpe and 


Co., 9, Bridge St., 
Westminster, S.W. 


S. Morse, Esq., 4, 
Fenchurch Avenue, 
E.C 


Messrs. Smith, Pin- 
sent & Co. 39, 
Waterloo Street, 
Birmingham. 

C. E. Baker, Esq., 
22, Great Gcorge 
Street, S.W. 

Messrs. Deacon, Gib- 
son & Medcalf, 9, 
Great St. Helens, 


Messrs. Dyson and 
Co., 24, Parliament 
Street, S.W. 


Messrs. Stevens and 
Parkes, 22, Bedford 
Row, W.C. 


Messrs. Sherwood 
and Co., 7, Great 
George Street, S.W. 


Messrs. Rees & Frere, 
13, Great George 
Street, S.W. 


Messrs. Loch & Cuo., 
11, Great George 
Street, S.W. 

Messrs. Sherwood 
and Co., 7, Great 
George Street, S.W. 

Messrs. Black and 
Fisher, 9, New Inn 
Strand, W.C. 

Messrs. Vincent and 
Vincent, 20, Budge 
Row, E.C. 


Messrs. Pyke and 
Voules, 85, Grace- 
church Street, E.C. 


Messs. Burchell and 
Co., 5, The Sanc- 
tuary, Westminster, 
S.W 


Oswestry Electric Light- Oswestry Electric. Messrs. Batten, Prof- 


ing Order. The Borough 
of Oswestry. 


Peterborough Electric 
Lighting Order. The 
Municipal Borough of 
Peterborough. 

Plymouth Corporation 

ic Lighting Order. 

' The Borough of Ply- 
mouth. 

‘St. Austell Electric Light- 

Order. The Dis- 
of the St. Austell” 
Local Board. | 


Lighting and 
Power Company, 
Limited. 
The Corporation. 


Do. 


Veale & Com 


fitt & Scott, 32, 
Great George St., 
S.W. 


|F. G.  Mellows, 


Esq., 9, Fenchurch 
Buildings, E.C. 


Messrs. Sha and 
Co., 9, Bri St., 
Westminster, S.W. 


Messrs. Deacon, Gib- 
son & Medcalf, 9, 
Great St. Helens, 
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and axéa. Name of promoters. Agents. 

St. Helens Corporation | The Corporation. | Messrs. and 
Electric Lighting Order. Co., 9, Bri St., 
be Borough of St. Westminster, 8.W. 

elens. 

Shropshire Electric Light- | Shropshire Elec- | Messrs. Chester and 
ing Order. A portion trie Light and| Co. 36, Bedford 
of the Borough of} Power Company,| Row, W.C. 
Shrewsbury. Limited. 

Stirling Electric iting | Caledonian LElec-| A. Beveridge, Esq., 
Order. The yal} tric Supply Co.,| 10, Abingdon St., 
Burgh of Stirling. Limi Westminster, 8.W. 

Wakefield Corporation | The Corporation. | Messrs. S and 
Electric Lighting Order. Co., 9, Bridge St., 

West Hartlepool Blectric |The Corporation. | C. Baker,” Bed, 

poo ic e C. E. Baker, Esq., 
Lighting Order. The 22, Great George 
Munici Borough of S.W. 
West lepool. 

Yeadon Electric Lighting | The Local Board. | Messrs. Williamson, 
Order. The Urban Hill &- Co, 13, 
Sanitary District of Sherborne 
Yeadon. .C. 


BUSINESS NOTICES, &c. 


The Universal Electrical Directory (J. A. Berly’s). 
—The above directory is now in the press, and all insertions, 
corrections, and advertisements for the 1894 issne, should be for- 
warded at once to H. Alabaster, Gatehouse & Co., 22, Paternoster 
Row, London. 


The State of Trade during 1893, and Prospects for 
the New Year.—Following up our usual custom, we have asked the 
members of the electrical industry to give us a detailed account of 
the work done during last year, and to foreshadow the prospects of 
the next 12 months. 


Messrs. J. E. H. Andrew & Co. say that during the they 
have supplied gas engines for about 25 private installations, having a 
total of 300 effective H.P., which would be equal to 3,000 16-C.P. lamps. 
In public installations they have supplied engines for the following : 
Two engines, 57 effective H.P., Paragon Music Hall, London; one 
engine, 354 effective H.P., Bow Theatre, London; two engines, 22 
effective H.P., Arcadia, Devonport (Plymouth); one engine, 20 effec- 
tive H.P., Lad’s Club, Denton; one engine, 20 effective H.P., 
Hengler’s Circus, Dublin, or a total of 154 effective H.P., say 1,500 
16 C.P. lamps. In addition to this they have done a considerable 
amount of exhibition lighting, with engines from 2 H.P. effective, 
up to 55 H.P. effective. They og we an engine of 55 H,P. effective 
for direct arc lighting at the last Brewers’ Exhibition, the Stanley 
Show, and the Fat Cattle Show at the Agricultural Hall. A con- 
— ae) of engines are on order at the present time, and 

prospects of the coming year, with special reference to engines 
for electric lighting, are bright. Messrs. Andrew & Co. conelden that 
the use of them is decidedly on the increase, ‘and during the next 
year a very extended use will be made of large gas engines for central 
station-work. They are now manufacturing a special tandem cylinder 
— which is well adapted for driving dynamos for direct lighting, 
and they anticipate a very large share of the orders for central station 
work with this type of gas motor. 


Messrs. Browett, Lindley & Co., Limited, say that during the 
past year they have had fully their share of work. Amongst other 
contracts which they have executed, we may mention the steam 
engines for driving the electric light station at bude, to the order of 
Messrs. Siemens Bros. & Co., London; two high: speed horizontal 
engines for Coventry electric trams (overhead wire system), to the 
order of the Electric and General Contract Corporation, Limited, 
Westminster; two engines for the City of London electric light station, 
coupled direct to the American General Electric Company’s dynamos, 
and built to the order of the Laing, Wharton & Down Construction 
Syndicate, Limited, Westminster; three engines for driving the 
electric light installation at the of His Majesty the Shah of 
Persia. Besides the above, they have pig om —_ electric light 
engines to the order of their agents in Spain, Italy, Russia, and 
Austria, as well as a large number to the leading electrical firms for 
ship lighting and land installations. In addition to the above elec- 
tric light work, the company have had a good supply of orders for 
png and other types of engines for general commercial pur- 

including a pair of vertical single-acting engines of 350 uP, 

or direct, coupling to a colliery ventilating fan. The prospects for 
the coming year are extremely satisfactory, the company having in 
hand a large number of orders for the trade and private customers, 
including the engines for Mullingar Lunatic Asylum, Ireland; 
engines for the Lancashire & Yorkshire Railway Company for ship 
lighting (third order), and about 40 other engines for ship lighting 
ats, &c. In “central station” work they will also be very busy, 
ving in hand the first of three 250 H.P. vertical compound engines 
for the extension of the Derby Town Lighting, to the order of Messrs. 
Siemens Bros. & Co., Limited ; the whole of the steam engines and 


condensing plant and accessories for Ealing central electric light 


station, to the order of Messrs. Latimer Clark, Muirhead & Co., 
Limited, Westminster; the whole of the engines and con 

lant for the Chiswick central electric light station, to the order of 

essrs. Bourne & Grant, London; the whole of the horizontal 
engines, &c., included in contract 3, for the Corporation of Salford 
electric light station; the whole of the engines for Southport Corpo- 
ration electric light station. It is only some two years since the 
company removed their business from Salford to their far more ex- 
tensive works at Patricroft, which are already taxed to their utmost 
capacity, and further extensions are already in contemplation. 


Messrs. Drake & Gorham have been pushing ahead very rapidly 
during the past year, for we find that although for the previous 12 
months the record averaged two installations ed week, they have 
out-distanced this by one-half, the total number of installations 
finished in the 12 months being no less than 150, comprising over 
13,000 lights of 16 C.P. The most important of these, from an engi- 

ing point of view, is that which . Bernard Drake, the senior 


neering 
-partner, has just completed for the Duke of Devonshire at Chats- 


worth, where over 850 lights have been installed, details of which 
were published in our last issue. Among others in hand during the 
year may be specially mentioned :—Old Warden, for Major Shuttle- 
worth, steam plant, over 400 lights; Galtee Castle, Abel Ruckley, 
Esq., 150 lights; Hindhead, Miss James, petroleum plant, 80 lights ; 
Brockhampton Court, for Mr. Foster, 130 lights; Major Browne, 
Callaly CastJe, steam plant, 600 lights; Lieut. Walker Munro, Rhine- 
field, steam plant, 550 lights; H.O.D. Davidson, Esq., Elmfield, gas 
engine, 180 lights; H. F. Tiarks, Esq., Foxbury, gas engine, 180 
lights; A. M. Hallet, Esq., Doddington Hall, petroleum, 150 lights; 
Lord Cantelupe, Bexhill, gas engine, 200 lights, and others. They 
have also arranged for a turbine plant for A. M. Ogston, Esq., Ardoe, 
the petroleum engine previously installed by them being used as a 
stand-by when the water falls short. Among the more important of 
the wiring are the following :—Bank of England, head office, 550 
extra lights; the Great Northern Railway New Offices, 650 lights ; 
the Right Hon. Baron H. de Worms, Grosvenor Place, 180 lights, 
and many Owing to the amount of work which continually 
came in from the Manchester district, the firm found it absolutely 
necessary to open a permanent branch in Manchester, which has suc- 
ceeded beyond all expectation. The same applies to Scarborough, 
where Messrs. Drake & Gorham opened a branch in the early part 
of the year in response to the request of a large number of their 
friends who were desirous of obtaining work of a reliable character 
at moderate prices. With the pressure of work continually in hand, 
therefore, it is not surprising that they found their present offices, 
though extensive, insufficient for the purpose, and they have been 
compelled to add considerably to them. ‘The sale of the “D.P.” 
battery has made rapid strides during the year, and the largest con- 
tractors are daily becoming more convinced that it is to their own 
interest to put in accumulators which possess the advantage of great 
capacity combined with high rates of discharge, and give the mini- 
mum of trouble in practical work. The sale of the Cardew instru- 
ments, the patents for which are held by Messrs. Drake & Gorham, 
shows no signs of falling off, and the same may be said of their other 
specialities, including the ring and spring contact switches. The 
firm have also undertaken an agency for Messrs. Richard Frerés for 
their recording ammeters and voltmeters. They have also been 
entrusted with the rearrangement and reconstruction of the elec- 
trical apparatus in the launch Florentia, the ordinary running speed 
of which is now 64 miles an hour, and at recent trials a maximum, of 
9 miles an hour was obtained. They have also fitted the electric 
launch White Wings for Messrs. ter Brothers, of Oxford, the 
normal speed of which is 64 miles an hour. A passenger and luggage 
lift has been added to the large installation at Callaly Castle, whic 
has given great satisfaction. The earthing devices are increasing 
rapidly in popularity, and we are informed that in no case’ have they 
failed to meet the purpose for which they were designed. 


Messrs. J. H. Holmes & Co., of Newcastle-upon-Tyne, have 
during the year 1893 built 173 dyuamos for various purposes, ¢.g., 
the lighting of mills, factories, shops, houses and ships, power trans- 
mission, aud electro-deposition of metals. These dynamos vary in 
size from 4 to upwards of 200 electrical horse-power, their total 
combined output being 2,343,335 watts, or, expressed in electrical 
horse-power, 3,141; that is, equivalent to the power required to 
supply 41,844 lamps of 16 C.P. each, taking 56 watts, as against 
30,000 last vear. Amongst the most important ship installations may 
be noted those of the Rappahannock, 138 lights; the Shenandoah, 
132 lights ; and the Kanawna, 132 lights; all built for the American 
cattle trade by Messrs. Alex. Stephens & Sons, of Glasgow. The 
Hildebrand, 140 lights, built by Messrs. Hall, Russell & Co., of 
Aberdeen, for the. Boota Steam Shipping Com ; the Namouna 
steam yacht, owned by Gordon Bennett, Esq., 112 lights, worked from 
accumulators. On this yacht there are also electric fans, electric 
piano, search light, and small steam launch pus (including smail 
search light). It must be remembered that there has been a general 
depression throughout the shipbuilding trade all the year, many of 
the smaller yards having been closed on this account. Last year this 
firm installed the electric light in 50 steamers, the same number as 
the present year. The land installations number 95. Among the 

mills were the “Rock” cotton spinning mill, Ashton-under- 

Lyne, 580 lights; the Burns Ring cotton spinning mill, Heywood, 
near Manchester, 600 16-C.P. lamps; the Stockport Ring cotton 
spinning mill, 790 lights; the Yew cotton spinning mill, Heywood, 
800 lights. In each of these mills there are two dynamos; one 
capable of running all the lights, worked from countershaft off the 
main mill engines, the other running the pilot lights, and driven by a 
ial engine. This latter is for use when the main engine is 
pped, and when a general light is wanted to enable the. work- 
pee le to get about the mill in safety. The installation at Messrs. 
atker, Reid & Co.’s works, Dunfermline, consisting of 1,500 lights 
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supplied by two largedynamos, may also be mentioned. In this mill 
the lights are arranged #n geveral circuits, entirely separate from one 
another, so that an accident to one circuit of the installation in no 
way affects any of the others. The principal development in the 
uctions of this firm during the present year is the new drum bar 
armature dynamo. In this machine the armature is, as the name 
implies, of the dram type. The armature conductors, having to take 
heavy currents, are made in the form of laminated copper bars, con- 
nected across the ends by means of spiral end connections. “The 
armature cores are built up of thin discs of the best Swedish tharcoal 
iron, insulated from each other with paper; to prevent undne 
heating, a fan is mounted on the shaft, which forces a current of air 
through the core. To obtain positive driving of the conductors, 
notches are cut in the periphery of the core. The magnet limbs are 
made of soft iron or mild steel, and are very massive, to obtain a very 
powerful magnetic field, and so to reduce the speed of the ‘machines. 
A machine of this type, of 180-unit capacity, was. built for the 
Aluminium Company, Oldbury, near Birmingham, and when tested 
Prof. Kennedy it gave an efficiency of 98 per cent. Messrs. 
olmes have already many orders for 1894; amongst these are a 
Russian emigrant ship, built by Messrs. R. & W. Hawthorn, Leslie 
and Co., 300 lights, and ventilated throughout with electric fans, 
having a total capacity of 1,000,000 cubic feet of air per hour. Two 
steam yachts, built by Messrs. Ramage & Ferguson, of Leith; one 
steamship, built by Messrs. Harland & Wolff, Limited, Belfast; one 
by Messrs. Connell & Co., of Glasgow, 130 lights. Of land installa- 
tions, those of Messrs. Joshua Smith, Limited, of Manchester, 1,100 
lights; the Vulcan spinning mill, Bury, 1,060 lights; Messrs. J. 
Pullar & Sons, Perth, 172 lights (a number of arc lights have also 
‘been installed here this year by this firm), have recently been put in 
hand. At present, Messrs. Holmes are fitting up four sugar mill 
installations in the West Indies, and have just completed one in 
Nicaragua, and one in Java, while they have an installation to fit u 
during 1894 in South America. From the foregoing remarks an 
figures it will be seen that, even though there has been a general 
depression of trade during the year, Messrs. Holmes have, neverthe- 


less, turned out more machines, and completed more installations, 


than in any previous year. | att 
(To be continued.) 


Electric Lighting of Leeds Railway Station.—The 
Great Northern Railway Company have recently established a system 
of electric lighting at their goods yards and warehouses at Wellington 
Street and Wellington Bridge, Leeds.. The supply of electricity is 
obtained from the Yorkshire House-to-House Electricity Company, 
Whitehall Road, where the pressure generated is 2,000 volts, with 
alternating current, and is transformed down to 500 volts at a sub- 
station on the premises of the Railway a in Wellington 
Street, whence it is distributed throughout the warehouses and goods 
yards, the cables being run underground through the yards. There 
are about 30 Brockie-Pell arc lamps, each of about 1,500 candle-power. 
Twenty of these lamps are placed in the yards, and are fixed either 
on iron columns or on brackets, varying in height from 22 tc 26 feet. 
Inside the warehouses the lamps are of the same type as those out- 
side, but are covered by opalescent globes, and are suspended from 
the girders carrying the upper floor. There is a sub-transformer 
attached to each lamp to further reduce the pressure to 50 volts, 
The lower floor of the granary in Wellington Street is lighted by five 
incandescent lamps of 100 are each. The cable, which is 
about two miles in length, was supplied by Messrs. Siemens Brothers; 
and the lamps, lanterns, transformers, &c., by Messrs. Johnson and 
‘Phillips: the whole being installed by the Great Northern Company’s 
electrical staff. 


A Portable Electric: Light Installation:—Mr. F. W. 
Dickinson, of Leeds, has just supplied Messrs. Green, for the New 
Year’s Carnival in the Artillery Drill Hall, Bolton, with a new portable 
electric light inetallation. It consists of one of Green & Sons, 
Limited, high pressure portable engines and boiler. The dynamo 
will give 130 ampéres at 75 volts, when run at a of 1,000 
revolutions per minute. At present there are 8 arcs and about 15 
incandescent lamps wired from the machine and controlled from a 
very neat. state base switchboard by a main switch and two circuit 

Mill Lighting.—Mesers, Bennett & Druce, 44, Fisher- 
gate, Preston, are now engaged in putting in an installation of electric 
light into Messrs. Walker & Sons premises, Hyde, near Manchester. 
This firm are also putting in an installation into Mr. Levi Fish’s mills 
at Preston. They have also completed installations at Mr. John 
Humber’s mill, Preston, and into Messrs. Hartley Brothers, Shelley 
Road Mills, of the same town, the latter installation being complete 
with special engine for driving the dynamo. 


Presentation.—Some days ago a deputation waited on 
Mr. A. Abercrombie at Beaufort House, Ponder's End, from the 
Edison & Swan Electric Light Company, to present to that gentle- 
man a testimonial from the employés of the company upon his 
resignation as manager of the fitting department of the works. The 
presentation consisted of a handsome set of carvers, with ivory handles, 
silver-mounted, in case, and bore the following inscription: “ Pre- 
sented to A. Abercrombie, Esq., by the employés, of Edison 
and Swan, December, 1893. . 

Mr. John R. Wigham, J.P., chairman of the board of directors of 
Edmundson’s Furnishing and Engineering Company, at the end of 
50 years’ connection with the business has been 


of the with a congratulatory address. This formally 
sted on Saturday the S0th inst.. when a banqoef. was ‘given by 


Business Announcement.— Mr. Jeremiah Head an- 
‘nounces that the headquarters of'the consulting practice in civil, 
‘mechanical and metallurgical engineering which he has. hitherto 
carried on at Queen's Square, Middlesbrough, will be transferred 'to 
47, Victoria Street, Westminster, London, S.W., on and from 
‘January, 1st, 1894. The Middlesbrough office, is retained as a 
branch. He also announces that he has taken. into partnership his 
son, Mr. Archibald Potter Head, M. Inst. Mech. E., who has for some 
years been his chief assistant. The practice will in future be con- 
ducted under the style of Jeremiah Head & Son, , 

We have received a circular letter from Mr. George Nicholson (of 
, Harmood, Banner & Co.), the trustee of the estate of 
‘Wate Yirm of Messrs. A. Hall & Co., from which we observe that the 
stock and goodwill of the business have been transferred to Messrs. 
‘A, Hall & Co., of 1 and 11, South John Street, Liverpool, as a goin 
concern. ‘Messrs. Mall purpose, with the assistance of Mr: H, a 
-Hall, the manager for the late firm, to make a speciality of installa- 
.tion of electric light..in shops, hotels, and private houses, (including 
the testing and repairs to dynamos and motors) ; also of electric bell 
and telephone installations. 


Londonderry Electric Lighting.—In reply to an article 
‘which appeared in the Londonderry Standard, Messrs. Alex. Brown 
‘and Son thought fit to write a very pointed reply to the Sentinel as 
follows:—‘“‘ We observe there is, in the article in question, an 
insinuation that we are keeping back the completion of the electric 
light works. This we strongly repudiate. Any delay that has taken 
place, so far as our contract is concerned, bas been entirely owing to 
the action of the Corporation. We would have had our part of the 
works completed long ago had the Corporation carried out their part 
.of the contract and put us in a position to make satisfactory progress 
with the works. Since commencing the eontract (for reasons not 
known to us), we have been handicapped and made to work up bill. 
Notwithstanding this, we could have given sufficient engine power at 
the electrie station to light the whole city a month ago, had we been 
‘empowered to do so. Even now, if the Corporation would permit us, 
we could have the town engines in full working order within fourteén 
days.” The remarks in the letter are very significant. We suppose 
this is another of the numerous instances of municipal bungling. 


The Electric Light at Harrogate Hydropathic Estab- 
lishment.—This establishment bas lately been lighted throughout 
by electricity, the installation having been fixed by the Bradford 
branch of Messrs. Woodhouse & Rawson United, Limited. The 
-number of incandescent lamps amounts to over 800, the whole being 
wired on the sub-circuit system with local distributing cut-out 
boards on each floor. The generating plant consists of two vertical 
-engines each with 12 inch by 16 inch cylinder which drive the two 
shunt-wound dynamos by means of belts. The main switchboard in 
engine-room puts the whole installation under perfect control, so that 
the dynamos can be run singly or together for charging or supplying 
the current to lamps. The accumulators comprise 60 cells of “R9” 
size, Epstein make, the capacity being 520 ampére hours at 110 volts, 
and, if required, the discharge rate may be increased to 180 ampéres 
for two hours without causing any damage to the plates. The cells are 
arranged on strong varnished.tables with a passage between each, so 
that all the plates may be easily inspected. 


Brighton Electric Lighting.—The Lighting Committee 
have recommended the Brighton Town Council to purchase the 
goodwill and business of the Brighton Electric Light Company, 
Limited, for the sum of £5,000, subject to certain terms; that 
additional feeding and distributing mains, to reach the whole of the 
company’s customers, be laid, and complete plant erected for supply- 
ing the Kemp Town and north-eastern district of the borough, at an 
estimated cost of £19,227; and that plant be provided and mains 
laid for the supply of electricity to the Preston district, at an es- 
timated cost of £4,290. It is further recommended that application 
be made to the Local Government Board for sanction to borro 
£35,000, including £6,483 for new house services. . 


Epstein Electric Accumulator Company, Limited.— 
This Company has just completed the installation of a large battery 
for the Hunt’s Bank lighting station of the Lancashire and Yorkshire 
railway at Manchester, consisting of 60 of their type R11 cells, 
capable of discharging up to 250 ampéres. They are extremely busy 
with a number of orders for important batteries, amongst which is 
one of 120 cells, type R13, up to 270 ampéres discharge, for the 
Lancaster electric lighting station, and another of 54 cells, type R 25, 
discharge up to 540 ampéres, for Messrs. Barclay & Co., Regent 
Street, as well as a battery of their traction type of cells for the 
War Office. 


Monmouth Electric Light and Drainage Scheme.— 
At the meeting of the Town Council on Monday, the revised estimates 
from the Brush Electrical Company and Mr. Lailey, C.E., as required 
ph Local Government Board, showing the cost of drainage and 
F ric light separately, were discussed. The figures showed: that if 
the drainage and electric lighting be carried out separately the initial 
expenditure would be increased to £19,049, or something over £1,000 
more than the original estimate for carrying out the combined 
scheme. The matter was adjourned to a special meeting to be held 
yesterday. 


Electrie Light at Paisley.—The works of the Cartvale 
Chemical Company at Paisley have lately been fitted up with the 
electric light by Messrs. Robertson & Co., electrical engineers, The 
works are lighted with seven arc lamps of 2,000 C.P. A 12 horse- 
gover steam engine, with a sensitive governor, drives a Woodside 

ynamo at the rate of 700 revolutions per minute, oa 
| 
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_ Electric Light at Edinburgh.—Messrs. Charles Wilson 
.and Son, butchers, of Castle Street, Edinburgh, have just had fitted 
in their premises a complete installation of electric lighting. The 
plant was made. by Messrs. Harrison & Co., London ;, Crossley Bros., 
chester; Messrs. Holmes & Co., Newcastle ; and General Electric 
Company, Limited, London. All the arrangements have been 
thoroughly and efficiently carried out. The lamps are of 200 C.P. 


Personal.—Mr. Haydn T. Harrison has resigned his 
position of manager of the Testing and Standardising Department 
of the Electrical Standardising, Testing and Training Institution, 
Faraday House, Charing Cross Road, to enter into partnership with 
Mr. N. F. Nalder, to carry on the business of electrical engineers. 

Stirling and Electric Lighting.—At a private meeting 
of the Stirling Town Council it was resolved by 9 votes to 6 to oppose 
the application being made by the Caledonian Electric Supply 
Association for tte order to supply electric light to Stirling. 
‘The intention of the Council is to apply for a provisional order 
themeelves this year. : 


Shunting by Electric Traction.—At Messrs. Tweedale 
and Smalley’s new cotton orion works, Castleton, electric 
traction on their railway siding, and electric hoisting has been 
adopted. The current is generated by a dyramo placed in the main 
engine room and driven from the horizontal tandem compound engine 
which drives the works. 


‘ Nalder & Marrison.—Mr. N. F. Nalder and Mr. Haydn 
. Harrison have entered into partnership for the purpose of carrying 
on the business hitherto conducted by Mr. N. F. Nalder, and in order 
to meet the increase of business they are now moving into larger 
—e. by Trafalgar House, Great Newport Street, Charing Cross 


Electric Light in the City.—Messrs. Rashleigh Phipps 
.and Co., of 102, Oxford Street, have received instructions to instal 
‘the large new premises of the Bank of Scotland, in Bishopsgate Street, 
‘with 606 lights. They are also extremely busy with a very large 
number of private houses in the West End. : 


_- Pupils’ Dinner.—The past and present pupils connected 
with the Manchester branch of Messrs. Woodhouse & Rawson United, 
Limited, held their first annual dinner on Wednesday, December 20th, 
at the Grosvenor Hotel, in that city. 


Calendars, &e,—Messrs. W. H. Willcox & Co., of South- 
wark, have sent us a copy of their 1894 “ Date Remembrancer.” We 
have received one of Calvert’s 1894 “Mechanic’s Almanack.” It 
contains a good deal of information on many subjects. The Indo- 
European Telegraph Company have also sent us an 1894 calendar. 


New Inkstand.—The Davis Automatic Inkstand Com- 

pany, of Blomfield Street, E.C., are offering to the public a new 

eseription of inkstand, the chief novelty of which is to keep the 
ink free from the deteriorating effects of dust and air. 


Dundee Steeple Clock Lighting.—The resident elec- 
f l engineer (Mr. W. Brownlee), is to assist the Town Council in 
bs oe experiment of lighting the steeple clock dials by elec- 

city. 

Ship Lighting.—A twin-screw torpedo cruiser built for 
the Argentine Government, and lately launched by Messrs. Laird 
Brothers, of Birkenhead, is lighted throughout by electricity. The 
installation is supplied in duplicate. 

Chelmsford Electric Lighting.—After discussions, re- 
considerations and adjournments, the Town Council have sanctioned 
the application «f Messrs. Crompton & Co. to be made to the Board 
of Trade for a provisional order to light Chelmsford by electricity. 

Cardiff Restaurant Lighting.—Some extensive altera- 
tions have been effected at the Philharmonic Restaurant, one of these 
being the fitting throughout of the electric light. 


Library Lighting.—It has been suggested to light the 
Wigan Corporation library by electricity. j 


CONTRACT OPEN. 


Salford—January 11th. For lighting and ventilating 
the police courts at the Salford Town Hall. The plan, specification, 
ata of tender may be obtained at the Borough Engineer's 


_ Eleetrocution or Hanging ?—Prendergast, who mur- 
‘dered Mr. Carter Harrison, Mayor of Chicago, on October 
28th last, was, on December 29th, sentenced to death for his 
crime at the Chicago Criminal Court. The jury expressed 
an opinion, which they embodied in a recommendation, in 
favour of Prendergast being hanged instead of being 
executed by electricity. Apparently our American friends 
are getting a little shy of their new method of capital 
i ane by electrocution, but we were not aware that 
his mode of execution was common to the United States 


generally, 


NOTES. 


The Central London Railway Company.—This com- 
en have deposited a Bill for next session under which 

‘arliament will be asked to extend until June 28th, 1895, 
the time required for purchasing the necessaiy lands, and 
until June 28th, 1900, for completing and opening the rail- 
way. These extensions of time are respectively two years 
and three years beyond the time originally granted by 
Parliament. 


Football and Electric Light.—It is becoming quite a 
common occurrence lately to read of football and other eports 
being conducted under the electric light. The Scoftish 
Leader, however, after viewing some football playing where 
the grounds were lighted by electricity, does not consider the 
new system of lighting an unqualified success. It appears 
that the light was very irregular, and the players were 
accordingly sometimes confused and uncertain as to their 
movements, 


A Prize of 50,000 Dollars.—The Metropolitan Traction 
Company, of New York City, realising the difficulty that 
must accompany the enterprising inventor’s duties, has 
offered the large sum of £10,000 for a system of street car 
propulsion, which will be superior or equal to the overhead 
trolley, but without possessing the objectionable features of 
the trolley for traction in crowded thoroughfares. The idea 
of the offer is stated to be to encourage some sort of under- 
ground trolley system. This should set inventors to the 
task with fresh energy; the offer, though a large sum, 
appears to be but a small proportion of the benefits in store 
for the successful inventor of such a system. 


New Year Honours.—We are | pleased to present our 
hearty congratulations to Mr. W. H. Preece, F.R.S., &c., 
whom Her Majesty has now been pleased to make a U.B., in 
the New Year Honours. 

Mr. W. R. Brooke, who in the New Year’s Gazette has 
received the Companionship of the Order of the Indian 
Empire, is the Director-General of Telegraphs in India. He 
has rendered a long and honourable service of some 35 years. 
and will, in the ordinary course, relinquish his 9g arvemage 
in a year or two, should Government not extend his term of 
office. The C.I.E. is bestowed generally in India upon 
departmental officers and non-officials, and although a much 


‘newer order, corresponds to the C.B. in England. 


Liverpool Overhead Railway.—The Liverpool Over- 
head Railway, which was started for traffic in March last, 
has now been taken over from the contractors, the Electric 
Construction Company, Limited. The contractors were 
under an obligation to work the line for two years from the 
date of opening ata fixed rate of 4d. per train mile, but we 
understand the working has been so satisfactory that the 
railway company has decided to take over the line as from 
Ist inst., and the electrical company are relieved from all 
responsibility of the working and maintenance. Both the 
railway company and the Electric Construction Company 
may be congratulated upon the successful completion of this 
important undertaking. The Journal of Commerce states that 
the Liverpool Overhead Railway Company contemplate putting 
into execution the powers they have of creating no less than 
four new stations at the north end of the line. Two of the 
new stations will be opposite the Trafalgar and Nelson Docks 
respectively, a third at Sandhills Lane, and the fourth at 
Langton Street. The company are also proceeding apace 
with the extension of the line to Seaforth, where a very fine 
station is to be built—of the Pierhead type, but completely 
roofed in. This extension involves about an extra quarter 
of a mile of new work, The extension involves the erection 
of about 20 new spans, one of which is 85 feet in width, and 
crosses the Lancashire and Yorkshire goods yards. About 
15 of the new spans are already erected. Messrs. Holme and 
King, who have this work in hand, are also completing a 
new road, which will afford direct communication with the 
station and the sands of Seaforth shore. Several improved 
carriages are also to be constructed, which will be of the 
most modern type, with, of course, the necessary electric 
equipment, 
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The Heilmann Electric Locomotive.—It is said that 
important experiments are shortly to be made on the Havre 
line, which the technical press will be invited to witness. 


Tramway Manager Charged with Fraud. — Chas. 
Herbert Bent, late manager of the Thomson-Houston 
Electric Tramway Company, is charged with stealing a sum 
of money and certain articles from the company. 


Telephony in France.—One of the applications of tele- 


phony, which is greatly on the increase in the small towns 
of France, is the establishment of private telephonic systems. 


The Minister of Commerce has just authorised the esta- 


blishment of a municipal telephonic office at Vassieux, in 
the Department of the Drome, and of a special telephonic 
system for conversations’ at Hourtin, in the Department of 
the Gironde, a 


The “Electrical World” Changes its Size.—The 
inconvenient size of some of the American electrical journals 
has been complained of by more than one of their readers in 
this country ; and it is, therefore, very agreeable to note that 
our esteeemed contemporary, the Hlectrical World, is from 
this month forward to be published of about the same 
dimensions as the N.Y.  Llectrical_Engineer. To those 
familiar with the Electrical World, the change will be con- 
sidered a very judicious one. 


Copper and Zine during 1893,—Useful diagrams, 
denoting the fluctuations in prices of metals during the 
twelve months just ended, are given in last week’s Hngi- 
neering, The prices of nee and zinc, according to those 
diagrams, have been as follows :—Copper commenced the 
ear at about £47 ; in May it decreased to about £43 10s. ; 
in June there was a rise to about £45 10s.; during the end of 
July, and the whole of August, just below £42; and at 
December 31st it was just over £43. Zinc commenced the 
year at about £21 10s., and throughout the year there was 
a gradual falling to about £19 10s. 


Reduction in the Price of Lamps in America,—The 
General Electric Company (New York) have lately announced 
reductions in the charges for incandescent lamps. The 
revised figures bring the prices of lamps from 10 to 24 C.P. 
down to 65 cents. For large quantities big discounts are 
allowed, #.e., packages of 200 up to 1,000, 50 percent. ; from 
1,000 to 2,000, 50 per cent., and an additional 5 per cent. ; 
2,000 and above, 50 per cent., and an additional 10 per cent. 
discount. Thus the net cost to small consumers will be 824 
cents., and to the large customer 29} cents each. Com- 
menting upon the reduction, in a recent leading article, the 
N.Y. Electrical Engineer suys that whether the recent 
expiration of the English Edison patent was a determining 
factor in the present step, or not, the fact appears significant 
that the cut in price is almost coincident with a large reduc- 
tion of price in England, where lamps are now generall 
quoied at 1s. 6d. (86 cents) and even as low as Is, 3d. 
(30 cents), with a liberal discount to the trade. 


A Dangerous Joke,— The daily papers state that 
a packing-case maker and his companions, when journey- 
ing home on the night of December 30th, observed 
one of the City Electric Lighting Company’s employés 
adjusting the carbons in a street lamp in Bldon Street, 
and ,were. suddenly seized with the. impulse to have 
a “lark,” as se lene it, with the trimmer.. The 
fun consisted in the moving away of his ladder from the 
lamp pillar while he was on the lamp-post steps. Turni 
to see what they were doing, he received an electric shoc 
which caused him to fall to the ground—no small distance, 
as our readers already know. Uninjured, however, he 
pursued the chief annoyer, who chuckled merrily over 
such fine fun, and belaboured his pursuer about the face 
blackening his right eye. When arrested, the packing-case 
maker pleaded that it was “only a lark ;” in the affray, 
however, he is said to have had his head cut with a piece of 
iron by the trimmer. Further than this, he has been fined 
by the magistrate, and probably will not repeat the joke 
again. The City of London Company state that such 
annoyances by young men in the City are very common, and 
sometimes even the lamps themselves are interfered with and 


extinguished. Such — are exceedingly foolhardy, and all. 


offenders should be dealt with very stringently. 


Morley Electric ht Schemes,—Our comments re- 
ing the schemes advertised for some months ago are 
oubtless remembered by our readers. The Electric Lighting 
Committee have now considered several schemes, and have 
resolved to consult an electrical engineer, and visit certain 
central stations. We wonder who will be the engineer 
engaged to examine the schemes ? 


Personal.—We understand that the interest of the family 
of the late Mr. Glover in the business of Messrs. W. T. 
Glover & Co., expired on December 31st last, The business, 
as from that date, is vested solely in the hands of Mr. Ilenry 
Edmunds, We have pleasure in tendering our hearty con- 
gratulations to Mr. Edmunds, and best wishes for the year 
1894. His thorough geniality and well-known integrity will 
most certainly be accompanied by success. 


Worcester Electric Lighting Works Flooded.—Owing 
to the recent heavy rains the Teme has risen to a considerable 
height, and is now much higher than at any time since the 
electric lighting works at Powick were commenced. The 
water, through the increased pressure, has percolated beneath 
the piles in the earth at the abutments of the bridge, and 
has completely submerged the building works in the basin, 
The erection of the engine-house is stopped, but the progress 
of the other buildings is not interfered with. The contractor 
can do nothing effective until the percolation is stopped, and 
this may involve great delay. When that can be accomplished 
the works can be pumped dry, and the progress continued. 
The dams above and below the works are intact. 


Electric Tramways on the Continent.—From the 
following particulars contained in a telegram frum Vienna, 
one may gain an idea as to the enterprising spirit of tramway 
men of Hungary in such an extensive adoption of electric 
traction :—‘ The company which owns all the tramways in 
the Hungarian capital, having altogether a length of 90. 
kilometres, or about 56 miles, has resolved to adopt electri- 
city as the motive power over theentire system. The instal- 
lation, it is computed, will take three years to complete. The 
total cost of the change will, it is calculated, amount to ten 
million florins.” But, although in Buda-Pesth the question 
of transport is receiving so much attention, the populous 
outer suburbs of Vienna are left without ~T tramways of | 
importance, and inhabitants have to travel by any sort of | 
conveyance they can procure. 


The New Caledonia Cable,—Some very interesting and 
significant remarks have lately appeared in the Canadian 
Gazette regarding the New Caledonia Cable. We extract the 
following :—“ The New Caledonia cable does not seem to be’ 
of much use, now it has been secured at the expense of 
British interests in the Pacific. The Melbourne Age tells us 
that though the cable was opened on October 19th, the 
business done between New South Wales and New Caledonia 
during the three weeks in which the cable was in operation 
was only 45 cablegrams each way, while the business from 
Victoria over this much-vaunted first link in a trans-Pucitic 
cable was one telegram each way. The Colonial Govern- 
ments of Queensland and New South Wales must by this 
time realise how little they have reaped by their encourage- 
ment of a foreign concern and the consequent desertion of 
the ‘principle of inter-colonial cohesion.’ Meanwhile the 
oppression of the cable monopoly under which the Austra- 
lasian Colonies labour has been emphasised by Sir Thomas 
Mcllwraith, of the Queensland Executive. fore leaving 
Hong Kong on November 29th for Canada, Sir Thomas ex- 
pressed his belief that telegrams could be sent from Australia 
to England for 1s. 6d. with profit. ‘What is wanted,’ he 
declared, ‘is an independent line not touching Asia, nor | 
depending on the Eastern Extension Company, but competing 
with it.’ The Queensland merchants who now have the . 
ioe of paying 9s. 5d. a word, will, no doubt, as the 

ritish Australasian suggests, be enthusiastic in urging 
Sir Thomas on in his efforts to secure an all-British route 
for cables at Is. 6d. a word.” It is hardly necessary to add | 
that not only Queenslanders, but merchants on this side also, 
carrying on trade with that Australian province, would equally 
as enthusiastically welcome any endeavours to replace the 
current exorbitant tariff of about 9s, 5d. per word by @ more 
reasonable one, though it might not be so low as the figure, 
mentioned, 4.¢., 1s. 6d. 
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““Further. Explosions at Glasgow. —Another explosion 
dccurted ,in connection with the Glasgow mains last week. 
Pwo 1 ment éngaged at. work on them at the time were inj 


Institution Electrical Engineers.—At thi 
ordinary’ general ‘meeting on Thursday, Jannary 11th, 1894, 
the President, Mr. Alexander — will deliver his 
Address. 
-fRed Sea Cables.—A cable 31 is. about to be 
laid across the -bay of Djiboutil to connect: Obock with’ 
Rjiboutil. The Charente will- lay the cable about 
middle of January. 


List. of Central Stations.—A apectal 
giving a complete list of central. stations in Great Britain, 
was published in our last issue, . We shall be glad to hear if 
-our readers failed to obtain it. 


Medical Battery Compan the supplement to 
Stubbs’ 8.Weekly Gazette, of December 13th, there appeared a. 

list.of creditors of the above company. ‘To the newspaper. 
Press of Great Britain this will be found highly entertaining ;. 
ae ‘only hope they will take the lesson to heart. i 


Fire. in Boston.—The fire which broke out on , 
in the Globe Boston, like most American. 


cheality of Arts,—Among the papers to be 

axe -—February 14th, “ St. Pancras Electric Light Instal-: 
lation,” by Mr. Henry Robinson, M.1.C.E. ; _February 21st, 
“Bleebric Signalling without Wires,” by Mr. W. H. Preece, | 
O.B., F.R.S. ‘Further Cantor lectures will be delivered by’ 
Captain on “Photometry.” 


Official Telegram Vocabulary—This vocabulary, of. 
which the edition has been entrusted to the Bureau Inter-: 
national, des‘ Administrations Telegraphiques, will contain: 
about 240,000 words drawn from eight es, namely :—> 
German; "English, Spanish, French, Dutch, Italian, Por-.: 
tiiguese, and Latin. ‘The words will consist of not less. than’ 
5 and not more than 10 letters. . All. the-words will form a: 
series omy. arranged, and numbered from 000, 000 


"Battersea Polytechnic listitute,—We have ay 
tus of. the clasges to be held >in connection : with this, 
nstitute, to the lectureship of the electrical.engineering de-, 
of which Dr. Sampner was ‘recently ,.appointed.; 
will be assisted: in his labours. by Messrs. A. E.. Sillar, ; 
A,LE.E., and H. 8. P. Boot, A.LE.E. . We observe that on 
Monday next (8th inst.) Dr, Sumpner. will deliver Jectures:, 
on. “.Magnetism and Electricity (el ementary),” and “ Tech-. 
nical. Electricity,”, and to-day, 5th inst., Mr. Sillar will lecture, 
on Eleetrical Wiring and {ouse-fitting.” The prospectus. 
pe ‘before us, inclines us to the belief that) the Polytechnic. 
will. fully, meet: the of student 


“Howard Greenhous & Limited (40, 
This company waé revistered on the'17th inst. with a capital 
of ‘£10,000 in £10 shares to carry on :the’' business of ‘iron-' 
moiigers, iron ‘founders, hot ‘water engineers, manufacturers ’ 
of cboking and'other ranges, manafactarers and fitters of elec.’ 
trical apparatus ; and to acquire, carry on and - develop’ the | 
business now belonging to Mr. Howard Greenhous, situated‘ 
in’ ‘Broad Street, Worcester. ‘The subscribers’ (with 
shaté ach) are :—L.'G. Russell, Woodlands, Moseley, Bir-'! 
minvham, manufacturer ; A; Smallwood, Grange Road, Small! 
Heath, Birmingham, metal merchant J. “Harris, Berkeley’ 
House, Braithwaite Road; Birmingham, ‘solicitor ; L. Nott, ' 
Hobday, New Street, Birmirigham, jeweller ; H. 
hens, Broad ‘Street, Wordestér, - iron’ founder ; 
Williams Bell Hotel, "Broad Street, Worcester, ‘licensed 


victhaller ; H: Fenmey, Dalesford, Grantham Road, 
brook; Birmingham, manufacturer. The above-named 
soni are to be the first directors of the company ; qualificat wall 
VOrgheree,’ Registered by Hooper & Son, Ludgate Hill, E.C. 


‘J. Statter-& Company, Limited (40,157).—This 
company was registered on the 21st inst. with a capital of 
£20,000, in £10 shares, to acquire and take over'as a going 
concern, ‘the business of electrical and mechanical engineers, 
now carried on by J. Grice Statter, H. Foot, and L. Milne, 
under the style of J.G. Statter & Co., and to carry on in 
their respective branches the business of ‘electricians, mechan- 
ical and general engineers, and general suppliers of fe 
tricity. The subscribers (with one share ¢ach) are : 
Statter, 68, Victoria. Street, S.W., C.E.; H. by "68, 
Victoria Street, S.W., C.E.; L. Milne, 68, Victoria Street, 
8.W., C.E.; F. H. Ward, Wandsworth, secretary ; D. Potter, 
Chetwynd. Road, N.W., electrical engineer ; T. R. 
Smith, 52, Lupus. Street, 8.W., engineers’ draughtsman ; F. 
dai Tingle, 110, Cannon Street; accountant. Registered 
without articles of eqnociation. by. Darley & Cumberland, 36, 


Tas secretary’ of the ‘National Electric Supply Company, Preston, 

has kindly sent us ‘a wopy of the accounts to the end of December, 

1892. The figures, though making a somewhat belated appearance, 
caused by some disctssion with the Board of Trade, are very useful, 
and one can ‘form’ a very clear idea, not only of the cost of station, 
but also'of the total cost per unit. We shall be glad if secretaries of 
other companies will bear us in mind when they have made up their 
actounts, and sepd us a copy. Reverting, however, to the Preston. 
figures, the share capital of the company is £52,361 ; . this, with the- 
exception of £500, has been subscribed in ordinary shares. £56,720 
has been spent on the works ; the details of this expenditure will be, 
found below. : The revenue derived from the sale of current was’ 
£2,146 68:; this is made up of sums received from contracts, and 
payments made at:7d. per unit. The number of units generated was 


102,804, the total quantity accounted for being 82,244, which leaves - 


a:loss of. 20,560-pnits.. Thé loss in distribution amounts ta 20° per 
cent.’ It must. be pointed out that the system is a low tension; three- 
wire... The company has been going through a process of change for 
a long time: past, and it would be safe to predict a more re 


balance-sheet for the year ending 1893, ‘ 
The Account is as follows : 
Oil, water, ‘and engine room stores ... 119 7 
Proportion of. salaries and’ wages" «.. 358616) 4 


rates, and taxes ver 12.0 


Lotal cost per unit, ‘5° 
EXPENDITURE Accounr. 


 Slst, 1892:—Lanids 2350 0 0} 8317 4 238317 4 


imental plant | 6,252 7 114/Cr. 


485 0 3 

-Machinery 13,675 16 10) 13,675 16 10. . 

ode 1,031 16 10 1031 16 10. 
ators "102 190,102 19 


To Mains i ; 5000 0°0 16,098 8 11 
visio 2131 0 1| . 61 8 10| 2,192° 811 
Special Items :—’ 


“Prélimibary expenses, 


including 
work _ 2,818 12; 14) 4,907 14 0) 7.726 $4 B 


Officg furniture” |" 2210 6 | 13 11 45 
18,574 10° 8 | 88,146 1 11 66,720 12° 


ae 
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regponsibdje for the severing 0 electric light wires, which; 
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DecemBer 3i1sr, 1891. 


Dr. £ s. d 
To Capital account: amiount received as per account 
» Sundry tradesmen and others, due on construc- 
tion of plant and machinery, fuel, stores, &c., 
to December 31st,1891 ... 2,896 5 


» Sundry creditors on open accounts ae eos 

» Reserve for disputed claims... _... “= =< 191 13 
£63,913 17 


Ol 


ASSETS. 

Cr. : «4..4. 

By Capital account: amount expended for works, as 
per account No. III. whe 56,72012 7 
» Stores on hand, December 31st, 1891 

» Sundry debtors for current supplied, to Decembe 

31st, 1892, £2,246 6s.; less reserve for bad and 
doubtful debts, £100 wae 2,146 6 0 
» Otber debtors, and rates unexpired 119 16 10 
» Cash in hand ... ae ne - 4417 9 
» Formation expenses ... om ak 1,285 13 6 
» Profit and lossaccount - ... ode 97 8 1 


£63,913 17 0 


The Medical Battery Company, Limited. 


A sTaTEMENT of affairs has just been submitted by the Official 
Receiver and Provisional Liquidator (Mr. C. J. Stewart). The gross 
liabilities are returned at £23,916, of which £19,780 will probably 
rank, with assets £4,242. The total deficiency as regards contri- 
batories is stated to be £119,780. The Official Receiver asserts that 
the company was incorporated in May, 1889, and was formed for the 
purchase of the business of’a previously existing company of the 
same name, of which Mr. C. B. Harness was managing director, and 
to provide for the treatment of diseases by various processes. He 
gives some details with reference to the incorporation of the original 
company, and proceeds to say that in the year 1889, it being, as 
stated, thought advisable to treat patients suffering from various 
forms of disease, and the articles of association of the first Medical 
Battery Company not providing for such an extension of business, 
this company was wound up voluntarily, and the new Medical 
Battery Company took over its entire undertaking, one of the objects 
of the new company being, as expressed in the memorandum of asso- 
ciation, “‘ to provide for and carry out the treatment of diseases by 
means of galvanic, electric, and magnetic appliances, batteries, baths, 
medical and other apparatus, and by means of massage, hydro- 
therapie, inhalation, mechanical exercise (Dr. Zander’s or any other 
system), and other processes, mechanical or: otherwise.” The liqui- 
dator of the first Medical Battery Company was Mr. Harness. The 
amount of capital, the holding of the various shareholders, and the 
directors at the winding up of that:company, were identical with 
those of the new Medical Battery Company at its formation, the 
only new capital introduced being the cash paid for the seven shares’ 
allotted to the signatories to the memorandum and articles of 
association. The Official Receiver -observes that the original 
directors of the company were Mr. Harness, Mr. L. Graff, 
and Mrs. C. J. Harness, wife of Mr. Harness. ‘The board has 
varied as follows:—On March 20th, 1893, Mrs. Harness resigned) 
and- Mr. D. -G, M’Rae was appointed in her place; he resigned 
on October 11th following; Miss A. Smith was — on June 
9th, 1893, and resigned on October 11th; and Major C. G. Elers 
was appointed on June 9th, 1893. The registered address of the 
company has been 52, Oxford Street, throughout its existence. Soon 
after the formation of the company, at Midsummer, 1889, the lease of 
the premises, 52, Oxford Street, and 1.and 2, Rathbone Place, under . 
which the old Medical Battery rym A had paid a rent of £750 a 
year, terminated, and-it is asserted that the landlord refused to accept 
the company asa tenant. Mr. Harness therefore took a fresh lease 
in his own name at a reutal of £750 @ year, and at a board meeting 
on July 1st, 1889, at which Mr. and Mrs. Harness and Mr. Graff were 
present, it was decided that the company should take a sub-lease 
from him at a rental of £1,000 a year. Mr. Graff states that until 
after the winding-up order he was not aware that Mr. Harness was 
making a profit out of this rent. In 1881 it became necessary to ex- 
tend the company’s premises, and, as is-alleged, for the same reason . 
as above-mentioned, Mr. Hartiess became tenant of 3, Rathbone Place, 
at a rental of £200 a year. At a board meeting on October 12th, 
1891, at which Mr/ Harness and Mr. Graff were the only directors 
present, it was resolved to pay Mr. Harness a yearly rent of £250 for 
this house. In this-ease also Mr. Graff. denies that he wa’ aware 


Mr. Harness was making a profit.| The operations of the company. 
appear to have been in various 
Branch offices‘were opened -in Li 
sums were spent in advertising 


Leeds, very large 


pliances of the company and its methods of treating disease. 
The whole of the premises were furnished in an expensive 
style, and the receipts increased until the beginning of the 
year 1893, when articles ap in two papers commenting 
unfavourably upon the conduct of the company’s business. In 
the litigation which ensued, the company was unsuccessful, and 
was put to great expense; moreover, the receipts immediately 
decreased. It therefore became necessary to realise certain invest- 
ments, which had been made by way vf reserve, to the extent of 
£4,000. The Official Receiver proceeds to say that, at a board meeting 
on March 16th, 1893, it was resolyed to issue debentures for £10,000, 
of which £6,000 should be at once offered for subscription among the 
shareholders, who, however, made at first but small response to the 
offer. The total issue is £8,150, of which Mr. Harness holds £3,000 
and Mr. Graff £1,000. Miss A. Smith holds by transfer from Mr, 
Harness £1,500 in trust, as is alleged, to provide for certain personal 
liabilities undertaken by him on the company’s behalf. Debentures 
for £500 were issued to Mr. Fleet in discharge of his claim for costs 
as solicitor, amounting to £468. At a general meeting of share- 
holders on October 14th, 1893, it was resolved to increase the capital 
of the company to £200,000 by the issue of £20,000 preference shares 
of £5each. A prospectus was accordingly published on October 18tb, 
1893, and was advertised in various papers, On the following day, 
and during the ensuing ten days, articles appeared in a London 
evening paper strongly animadverting upon the company and Mr. 
Harness. The advertisement of the prospectus was at once with- 
drawn, and the money received on application for preference shares 
was returned. Ono November 3rd it was decided to wind up the 
company, and that Mr. A. J. Davis should be the voluntary liquidator, 
the same gentleman having previously, on October 27th, gone into 
possession of the company’s premises and assets as receiver for the 
debenture-holders under an order of Court made on that day. By 
the articles of association Mr. Harness wa’ appointed president and 
managing director at a salary of £1,000 per annum, and at a general 
meeting of the shareholders on January 22nd, 1891, it was decided 
that this sum should be increased to £2,000 per annum. The 
directors under the articles of association were entitled to divide 
amongst themselves a sum equal to 5 per cent. of the net profit dis- 
tributed as dividend. The dividends paid on the capital of £100,000 
were, for eight months of the year 1889, 4$ per cent., and for the 
years 1890-91-92, 10 per cent. Since that time there has been no 
profit. The Official Receiver asserts that the claims of unsecured 
creditors (£15,766) included in the statement of affairs comprise 
claims for advertising and printing £13,867, and goods supplied 
£1,879. The estimate of the assets of the company is based upon the 
supposition that the realisation will take place at once by public sale. 
It is asserted that in the hands of a company carrying on the same or 
a similar business their value would be very much greater. The 
stock-in-trade, which cost £6,058 and is now valued at £500, consists 
mainly of electric belts, batteries, corsets, and other medical appli- 
ances. The machinery, valued at £1,000, consists chiefly of mecha- 
nical appliances for the Zander method of treatment of disease, and 
cost the company £10,777. The trade fixtures, furniture, &c., esti- 
mated to produce £1,000, are stated to have cost £10,811, and include 
@ museum and certain anatomical paintings by M. Loreau which, it 
is alleged, are of considerable intrinsic, though possibly not market- 
able, value. The value of the leasehold premises, estimated at £1,000, 
is stated to consist in improvements made by the company at a cost 
of £10,000. The largest shareholders of the company are as follows :— 
Mrs. Harness, £38,205; Mr. Harness, £7,225; Major Elers, £14,205; 
Mrs. Elers, £5,250; and Mr. M’Rae, £5,000. ‘The failure of the com- 
pany is attributed by Mr. Harness to the publication of the articles 
referred to in January last, which caused litigation involving heavy 
law costs and a decrease in receipts, and to the articles in the evening 
paper, which induced a number of claims to be brought forward for 
the return of money paid for goods supplied by the company, and 
made it evident that the preference shares would not be taken up by 
the public. 


The Charing Cross and Strand Electricity Supply 
Corporation, Limited.—The coupons for the interest at the rate of 
5 per cent. per annum, payable half-yearly on the debenture issue of 
this corporation, will be paid on January Ist, 1894, 


TRAFFIC RECEIPTS. 


The City and South London Railway Company. The receipts for the week 
ending December 31st, 1893, amounted to £833; week ending January 
1st, 1893, £966; decrease, £133; total receipts for half-year, 1893, £21,820 
corresponding period, 1892, £21,786; increase, £34. 


The Cuba Submarine Telesraph Company. The estimated traffic receipts for 
the month of December were £3,700; as compared.with £3,693 in the 
corresponding month of last year, 


The Direct Spanish Telegraph Company, Limited. The estimated receipts for 
the month of D ber, 1893, ted to £1,895, against £2,002 in the 
corresponding period of last year. 


The Western and Brasilian Telegraph Company, Limited. The receipts for the: 
week ending December 29th, after deducting! 17 per cent. of the gross 
receipts payable to the London Platino-Brasilian Telegraph Oompery, 
Limited, were £2719. 74 
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SHARE LIST OF ELECTRICAL COMPANIES. 
f Issue. mame. Share} | December 2th. January 3rd. 1894. 
184,5002 100 101—104 99 —102 xd| 
1,134,6407| An American Telegraph 43 — 45 43 — 45 433 434 
2,932,6802 do. ©. Preferred ©... Stok 814— 82} 81 — 82 82¢ 814 
2,932,680 Do. do. eee eee eee Stock 7 8 74 8 eee 
130,000 | Brazilian Submarine Telee Telegraph, Limited .. 10 12} 11Z— 123 11g 
18,7002 do. 5 p.c. ds eee eee see oe oe ooo 
75,0002 Do. do. 5 Coy 2nd Series, yable in June, 1906 eee 49 — ‘ 07 — 1 
77,978 | Brush Electrical Ordinary, Nos. 1 to 63,416 ... | 23— 2% 23 
75,000 Non cum. 6 p. c. Preference, Nos. 1 to 63,416 | . 2— 2 - 
125,0007 44 per cent. Debenture Stock Stock | 105 —107 . 105 —107 hes —_ 
20,510 { Cross & ‘Strand Electricity Supply 1 10061 to } 5 | 6 
44,000 | Chili hone, Limited, Nos. 1 to 40,000... 5 2— 3 side 
40,000 | City Ligh Ltd, Ord. 40,001-80,000. 
20,000 Do. 6 p. c. Cum. Pref., Nos. 1 to 20,000 10 13 | 13 — 134 | 13%) 18% 
10,000,000¢| Commercial Cable, Capital Stock $100 140 —150 130 —140 
q 224,850 | Consolidated hone Construction and Maintenance, Limited .. 10/- ts eee ese 
20,000 | Crompton & Co., 7 p.c. Cum. Pref. Shares, Nos. 1 to 20,000 5 @ 4— 43 ove 
1 50,0002 Do. do. 5 p.c. 1st Mort. 96 —101 96 —101 
16,000 iba Telegrap! eee eee eee eee oo 10 114— 123 114— 124 eee 
q ‘d 6,000 Do, ee do. 10 p. c. Preference ... oes 10 18 — 19 18 —19 on Ween 
12,981 | Direct Spanish Telegraph, only paid) 5 38h 24— 34 ove 
6,000 Do, do. 10 p. c. Preference eee 5 84 94 94 eee 
’ Eastern Telegra, Limited, Nos. 1 to 400, eee 
‘70,000 — p.c. Preference . 10 164 164 1 1538 
~ 105,9007 a 5 p.c. Debs. (1879 issue), y. August, 1899 100 108 —111 108 —111 
1,294,1007 4 p.c. Mortgage De | Stock | 114 -117 114 —117 ae 
250,000 | Eastern ‘Australasia and China na Telogrs egraph, Li Limited... 10° | 15g | | 158. 
1 62,7001\{ Do. 5 (Aus. Gov. Sub.), Deb., 100 ‘3 —106 | 101 —104xd) ... 
222,8002| De do. Bearer Nos. 1050—3 d 4,39 100 103 —106 101 —104 xd)... om 
| 320,0001 4 Debenture Stock Btock | 114 —117 | 114 —117 
108,7002 Eastern 5p. Deb: 1900 } 100 | 103 —106 | 101 —104xd| ... 
/ 146,8007 Do. do. to bearer, Nos. 2,344 to 5,500 eos 103 —106 101 —104 xd} 103 ove 
300,0007 Do. do. 4>p.c. Mort. Debs. Nos. to 2016, red. 1909 100 103 —1U6 103 —106 | 103 
200,0007 Do. 4 p.c. Reg. Mt. Debs. (Mauritius Subsidy) 1 to 8,000 25 106 —109°/,| 106 —109°/,| 107 1062 
120,000 Lissiind, Nos. 1 to 120,00 ... £2 1 
a 7p. c.-Cum, Pref., Nos. 1 to 12,845 #— ove 
Sain, 101 to 20,000 oe eee 
100,000 | Elmore’s Oo. Copper Depositing Co. ios. 1 ‘066,750 > 3 : 
91,195 | Elmore’s Patent ed, Now ting, Limited., ‘Nos. 1 to 70,000... t 
i 67,385 | Elmore’s Wire Mf 1 to 67,385, issued at 1 p.m., all g 2 Or o— fae oe 
20,000 Fowler. Waring Cab jes, Nos. 301 to 20,300 ... (£4 10s. only paid) 5 i- 14 
| 180,227 | Globe Telegraph and 10 8 — 8 .|.. 8 88 
| 180,042 6 Pc. Preference... 10 153 — 153 163 — 153. 15§ 1535 
| 150,000 Great Northern Tel, Company of Copenhagen |Z 20 — 204 20 — 204xd) 
200,0007 Do. 5 p. c. Debs. (issue of 1883)... 100 104 —107 104. —107 - 
12,1847 Ltd., Ordinary, Nos. 4667 to 14,000 j 10 44— 5) 
9,6002 Do. 7 p. c. Cumulative Preference, Nos. 2,667 to 8,000 10 6-7 6— 7 . meee 
50,000 | India-Rubber, P ‘Ponta and and Telegraph Works, Limited  .. 10 22} | 2 
200,0002 Do. b., 1896 eee 100 102 —104 102 —104 eee 
H 17,000 Indo-Baropean Telogr eee 25 40 43 41 44 43 
11,334 International Ordinary Nos. 22,667 to 34,000 soe eee 10 1— 2. 1— 2 eee 
30,000 tLdverpoo! Electric Bepply, on 10s. 3 5 44— 43 43— we 
Ovesbend way Ordinary, fully paid .. 0 = 
| 6,295 pref, £6 64. — 6% 63 
$7,548 | London on Platine Brasian Telegraph, Limited 10 4— 6 4— 6 
tan Supply, Ltd., Nos. 6,101 to 50,000 (£10 10 8 
50,0002 c. deben: 1t05,000 in bonds of £10, 103 —106.. | 103 —106 |..;.. 
15,000 | Monte Video phone Co., Nos. 1 to 15,000 fully paid 5 
_ 484,597 | National Telephone, Limited, 08.1. $0 498,984. 5 46 | 48— 48 4g 48 
‘15,000 6 p.c. Ist Preference ... 10. 134— 144..|, 134-144 
15,000 6. p.c. Cum. 2nd Preference 10 13 —14 14g, | 148 
119,234 Do. 5 p. c. Non-cum. 3rd Pref., Nos. 1 to 90,950 ... 5 5¢—.. 58 ae 
726,4771 Do. .c. Deb. Stock Proy. Certs. fully pe pa 113 —115; | 111 —113 xd) 1125 | 112 
290,000 | Ortental Telephone, Ltd, Nos. 80,001 $00,000 (11s paid) 1 to 
, 100, Pacific and European Tel., Ltd., 4 p. c. Guar. Debs,, Nos. 1 to 1,000 | § 100 102 —105 ‘100 +103 x ber 
11,802 | Reuter’s Limited 8 — 
19,980 | St. James’s & Pall Mall Electric Light ‘0o., Lid., Ord., 101—18,780 5 5i— 6 5s— 6 tee 
20,000 Do. do. 7 per cent. pref., Nos. 20,081 to 40,080 5 7#—_ 8 W-. 8, 8t 
wan United Electric Light, Limited .. = . 
37,350 oly 12 36 — 38 36 — 38 37 363 
150,0007 Do do. 5 p- c. Bonds, red, 1894 100 105 —108 103 —106 xd oe eee 
58,000 United River Plate Telephone, Limited eee eee eee 5 2 = 24 2 24 ooe 
146,3707 Do, do, ~ 5 p. c. Debenture Stock eee Btock 90 — 100 90 —100 xd oo pee 
15,609 | West African h, Limited, Nos. 7,501 to 23,109... 10 54— 6h 64 
260,9002 Do. do. 5 p- Cc. Debentures eee 100 99 —102 99 —102 ‘eee eee 
30,000 | West Coast of America Telegraph, Limited ... 10 2— 3 2— 3 
150,0007 do. do. 8 p.c. Debs., repayable 1902 ... 100 101 —104 97 —101 xd... oo 
64,242 Western and Brazilian Telegraph, Limited eee : 15 6 64 6 64 
4 33,129 Do, do, do, 5 p- Cc. Cum, Preferred eee 7 5% 54— 53 ee bee 
$3,129 Do. do. do. 65p.c. Deferred ... “ede 7 13 12 
178,2007 Do. do. do. 6p.c. Debentures “A,” 1910 .. 100 104 —197_ «104 —107 on 
222,7001 Do. 6 p. Mort. Debs., series B” of ’60,red. Beb., 1910 2 100 | 104—107 | 104 —107 
88,321 West India and ph, eee eee eee 10 1 1 13 ee 
Do, do. 6 p.c. 1st Preference... 10 103 
4,669 Do. 6 p. c. 2nd Preference 10 84-94 9 
, 80,0007 Do. cent debentures (1917) No. 1 to 1,000 * 100 | 108 —lll 105 —108 xd|_... woe 
$1,214,000 | Western Union of 08.1 H p.c. $1,000 | 113 —118 113 ~118 .| 
169,0002 Do. | 100 | 102-205 | 102-105 | ... 
59,900 + Westminster Blecteie Bupply Or Ord., Nos. 101 to 42,953... 5 ‘5 — 54 


LaTEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED :— Birmingham Electric ly Company, Ordinary of. £5 (fully paid) 


mo Company, 44 per per cent. Debenture Stock, isoued atl per cent. premium, 106—108,—Electric Construction Corporation 6 per cent. Debentures 
Elec and General Investment, shares paid), 200—225.—Electricity Supply ration, of 
£5, House to House Company pany (26 paid Preference of cent. Debentures of £100, 101—103.—Kensington 
nightebridge Electric Lighting pany, Limited, erence Cumulative 6 per cent., £5 {tally paid), 

€}- 63.—Liverpool Electric Supply, £6 (fully paid) 6,—€2.—Do. £8 1 Supply £5 Ordinary, 7—la— 
hdisop end paid Lebensares, House-te 


end bwen Company (41 A—m-—Queen Anne’s M 
House Electricity Company, £5 Ordinary Shares (£4 10s. paid) 44—44. hereon cent, (October 6th, 1893. 


a | 
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MORE LIGHT ON ELECTRIC TRACTION. 


By L. EPSTEIN. 


By a general consensus of opinion, traction by means of 
animal power has seen its day, and mechanical power in one 
shape or another is gradually taking its place. 

Abstaining from drawing comparisons between the other 
modes of mechanical traction, viz., steam or cable, and elec- 
tricity, the purpose of the following treatise is to investigate 
the relative merits and costs of the different systems of elec- 
trical traction, the author having been careful to base his 
estimates as far as possible on data relating to actual working. 

It was not intended to treat the subject exhaustively, nor 
must the data given be taken as applying to every case under 
consideration ; they should only be understood as fair 
average figures, representing the mean result of a number of 
installations, in which the conditions are more or less in 
favour of the one or the other mode of electrical traction. 

The author would be greatly obliged for any additional 
information bearing upon the subject which may be fur- 
nished to him from sources having practical experience and 
data at their command. 

In the following, O. denotes the overhead system, U. the 
underground system, A. the accumulator system. 


1.—Cost of Rails. 


0., U., A.—Per mile of single track, a 90-Ib. rail will cost 
about £800. ss 

This expense is common to all three systems, and the cost 
per mile is independent of the length of line. 

2.—Laying the Rails and Paving. 

O., U., A.—Per mile of single track, £4,500 will be 
found an ave price. 

This expense is common to all three systems, and the cost 
per mile is independent of the length of the line. 

Taking up existing ‘eee replacing it, about £500 
per mile of single track. 


3.—Overhead System and Electric Groundwork. 


O.—Iron poles, trolley wire and suspension material, and 
labour in the United States, have cost on an average $2,400 
(about £500) per mile of single track, and $4,200 (about 
£900) per mile of double track. 

U.—In the case of a conduit system the cost of the con- 
ductors will vary considerably, but will certainly exceed the 
cost of the overhead structure, and may be estimated to cost 
about £1,500 per mile of single track, and £3,000 per mile 
of double aad 

Practically independent of the length of line. 

A.— Neither overhead nor underground structures are 
required for an accumulator system of traction. 

4.—Feeders and Erection. 

O., U.—The size of the feeders, viz., their cross sectiona! 
area, will vary with the length of the line. 

The following list shows the price per mile for bare copper 
feed wires as used in the United States, and for insulated 
wire as per price list of the leading manufacturers in 
England. (See Tuble I.) 

A.—No feeders required for a system of accumulator 
traction. 

5.—Cars, Trucks, Motors, and Gearing. 


O., U., A.—Cars for 40 passengers on trucks «. £230 
250 
Motors and gearing for 40 passenger cars, 
Motors and gearing for 52 passenger cars, 


This is common to all three systems. 
6.—Accumulators and Trays. 


A.—Allowing 24 sets of accumulators per car, each set 
consisting of 72 cells, and of such capacity to enable 4 to 6 
hours’ running with one charge, the cost of the batteries 
will be :— 

Per 40-passenger carand £2 percell ... ... £360 
Per 52-passenger car and £2 TOs. per cell so 
Trays and connections per 40-passenger car... 18 
Trays and connections per 52-passenger car... 20 


‘This is absent in the overhead or underground systems. 


TaB.e 
Table showing com ive cost per mile between bare copper feed 
wires in America and insulated feed wires in England, for a 
single track varying from 1°704 to 9°469 miles in length. 


Length of lines, single track. 


9,000 feet = 1°704 miles. 


No. of 
cars for Wire. 
Weight Cost Cost 
senge”s, per mile in in 
Size Areaincir- | in Ibs, America. England. 
cular mils. 
£ 8. £ 8. 
6 3/0 167,805 2,684 105 10 195 0 
12 3—2/0 396,217 6,367 239 0 448 10 
24 men 936,000 14,640 550 0) 1,035 0 
48 = 2,216,000 | 33,670 | 1,264 0 2,393 0 
18,000 feet = 3°409 miles. 
cars for Wire 
pas- | Weight | Cost Cost 
sengers. per mile | in in 
Size and Areaincir-| in lbs. America. England. 
number. cular mils, | 
_ £ 8. £ 8. 
6 3—2/0 396,217 6,367 | 239 0 448 10 
12 | 4/0,3/0, 2/0 936,000 | 14,640 550 0| 1,036 0 
24 2,218,000 | 33,670 | 1,264 2,393 0 
48 ams 5,160,000 | 77,440 | 2,932 5) 5,533 0 
30,000 feet = 5°681 miles. 
No. of 7 
Wire. | 
40 pas- Weight Cost Cost 
sengers. | r mile in in 
Size and Areaincir-| in lbs, America, England. 
number, cular mils. | 
6 6—2/0 792,474 | 12,720 459 0 890 0 
12 7—4/0, 1/0 | 1,481,200 25,317 923 56 1,656 10 
24 > 2,788,000 | 51,500 | 1,874 0| 3,090 10 
48 5,180,000 | 104,950 | 3,801 0 5,783 10 
| 40,000 feet = 7°575 miles. 
Wire. 
40 pas- Weight Cost Cost 
sengers. | per mile in in 
Size and Area incir-| in Ibs. America. England. 


number. | cular mils. 
| | 


2 6 
6 5—4/0 1,058,000 16,816 616 10 1,185 10 
12 (9—4/0,2—2/0 2,168,558 34,500 | 1,250 0 2,423 10 
24 | we 4,460,000 70,720 | 2,573 4,973 10 
48 | “os 9,152, 144,976 | 5,274 0 | 10,208 0 


50,000 feet = 9°469 miles. 


No. of ‘ 


Wire. | 
y Weight | Cost Coss 
ngers. j n n 
Size and Area in cir- America. England. 
number. cular mils. 
6 5-4/0, 2-2/0 | 1,322,158 | 21,300 778 0} 1,480 10 
12 11-4/0, 3-2/0 | 2,591,758 | 43,700 1,587 10, 2,890 0 
24 080,000 | 89,585 | 3,254 10 | 5,660 0 
48 9,974,000 | 183,649 | 2,356 0 | 11,088 0 


7.—Accumulator Elevators. 


A.—These can be worked either by hydraulic or by electric 
machinery. If properly balanced, a small motor will do the 
work. The batteries are arranged in tiers, which are raised 
and lowered, each tray making automatic contact when 
brought into position. Cost at the rate of £50 to £120 per 


car. 
This item is absent in the case of an overhead or under- 
ground system. 


| 
y 
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8.—Buildings and Car Sheds. 
- O., U., A——According to the number of cars, the cost will 
vary between £200 and £400 per car. 
his expense is common to all three systems. 


TABLE 


sion, it must be borne in mind that as in any direct system 
the output varies very quickly between very wide limits, the 
loss must be considerable. We may assume that the following 
efficiencies are fairly representative, viz., line, 75 per cent. ; 


If. 


OvrrHEAD SystEmM.—Cost of construction and equipment of a line 6 miles long, double track, cars for 40 passengers, average speed, 
including stoppages, 6 miles an hour. Weight of car complete, with full complement of passengers = 8 tons. 


10 mins. 5 mins. 24 mins. 
headway: : headway: headway 
12 cars. 24 cars. 48 cars. 
1. Rails, 90-lb. rails, at £800 per mile of single track ... £9,600 £9,600 £9,600 
Laying and paving at £4,500 per mile of single track... 54,000 54,000 54,000 
3. Overhead system and electric ground work at £900 per 
Feeders and erection 
Bare wire at £1,000 per mile of double track ... 6,000 Bare wire at £2,000 Bare wire at £4,000 
per mile ... --» 12,000 per mile ... «.. 24,000 
Insulated wire at £1,700 per mile of double track (10,200) | Insulated wire at Insulated wire at 
£3,000 per mile... (18,000) £5,600 per mile... 33,600 
5. Cars, trucks, motors and gearing: 12 carsat £410 ... 4,920 9,840 19,680 
6. Buildings and car sheds, at £250 per car fe - 3,000 At £150 percar ... 3,600 At £100 percar ... 4,800 
7 Boilers and engines for 380 1.H.P., including reserve, at 
the rate of £8 per I.H.P. te “a nae -. 93,040 For 7601.H.P.at£8 6,080 For1,5201.H.P.at£8 12,160 
8. Dynamos for 230 units, including reserve, at the rate of . 
£7 per unit oe ore For 460 units at £7 3,220 For 920 units at £7 6,440 
With bare wire for feeders ... £87,570 oon ---£103,740 ...£136,080 
» mile of double track £14,595 £17,290 22,680 
| With insulated wire for feeders... £91,770 ---£109,740 .--£145,680 
» mile of double track £15,296 £18,290 £24,280 


UNDERGROUND System.—Numbers 1, 2, 5, 6, 7 and 8 are the same as the overhead system. The cost of the culverts will be found to average 


about £3,000 per mile of double track (as compared with £900, 
approximately the same as the insulated wires of an overhead sy: 


Total cost ... £104,370 


» mile of double track «e. £17,395 


the cost of the overhead system under “3”), the cost of feeders is 
stem. 


TABLE 


£122,340 |... £158,280 

£5,097 | ... 

Ill. 


AccumuLator System.—Cost of construction and equipment of a line 6 miles long, double track cars for 40 passengers, average speed 
including stoppages = 6 milesan hour. Weight of car complete with full complement of passengers and accumulators = 10 tons. 


10 mins. 
headway 
12 cars. 
4. Rails, 90-lb. rails, at £800 per mile of single track ... £9,600 
“2. Laying and paving at £4,500 per mile of single track... 54,000 
“3. Cars, trucks, motors, and gearing: 12 carsat £410 ... 4,920 
4. Buildings and car sheds at £250 per car... ou -.» 3,000 
5. Boilers and engives for 260 I.H.P., including reserve, at 
the rate of £8 per I.H.P. fied 2,080 
6. Dynamos for 180 units, including reserve, at the rate of 
£7 per unit ove soe 
7. |* Accumulators: 24 sets, each of 72 Epstein cells 
type T'7 per car = 180 cells per car, at £2 
Trays and connections, &c., percar.... 40 


12 cars at £400 4,800 
_ 8. | Elevators, acid tanks, pumps, é&c., at the rate of £120 


percar... 1,440 
Total cost ... ... £81,100 


Per car mile of double track ... £13,517 
* 5 sets divided*between 2 cars. 


5 mins. 24 mins. 
headway: headway 

24 cars. 48 cars, 

£9,600 von £9,600 

woe eee 54,000 ove 54,000 
24 cars ... ese 9,840 48 cars ... we 19,680 
At £150 per car... 3,600 At £100 per car... 4,800 
For 520 LELP. ... 4,160 | For 1,040 I.ELP. 8,320 
For 360 units ... 2,520 For 720 units ... 5,040 


For 24 cars ons 9,600 For 48 cars ove 19,200 


At £100 per car... 2,400 | At £100 per car... 4,800 
£95,720 | ... £125,440 

£3,988 £2,613 


9.—Boilers and Engines. 
. 0., U.—At a running speed of 7 to 8 miles, the rate of 
electrical expenditure taken from the line has been found to 
average 1 E.H.P. per ton weight propelled. 
. In estimating the plant required at the power station, and 
considering the efficiency in the different stages of transmis- 


dynamos, 80 per cent.; engines, 75 per cent.; so that 
1 electrical H.P. taken from the line corresponds to 2°2 
I.H.P. of the steam engines at the generating station. 
Considering that under unfavourable conditions of the 
road, such as frequently prevail during winter, the rate of 
energy required is often 50 per cent. above the normal, 


| 
} 
| 
me 
R 
| 
i 
4 | 
| | 
i} 


Vol. 34. 841, Janvary 5, 1894.] 


THE ELECTRICAL REVIEW. 21 


corresponding to 3°3 I.H.P., and allowing an indispensable 
reserve in case of accidents or repairs at the rate of about 
one-third of the plant actually required, we arrive at 4 1.H.P. 
as theratio of output at the generating station for every ton 
weight propelled. she 

The correctness of this figure is also borne out by American 
practice, where the actual J.H.P. per car operated, being the 
meee 10 electric roads working 152 cars, amounts to 
30 I.H.P. 

Taking £8 as an average price per I.H.P. for boilers, 
engines, steam: pipes, connecting and fixing, each ton weight 
propelled will necessitate an outlay of 4 x 8 = £32 for 
steam plant. 

A.—The average rate of expenditure of 1 E.H.P. per ton 
_weight propelled applies in this case (instead of to the lines) 
to the accumulators, with which the loss in transmission is 
much less, as it is possible to work the power plant at a 
uniform rate, and near its maximum output; the average 
efficiencies will be about as follows, viz., accumulators, 75 per 
cent,.; dynamos, 90 per cent. ; engines, 90 per cent. 

One E.H.P. taken: from the accumulators corresponds, 
therefore, to 1°646 I.H.P. given out by the steam engines, 
and as any excess in current required on the line is furnished 
by the accumulators, and not direct by he power plant at 
the station, we need only provide for a reserve in case of 
accidents or repairs, fixing this again as one-third of the 
normally required plant, so that we arrive at 2°2 J.H.P. as 
the ratio of output at the charging station for every ton 
weight propelled. 

Again, taking £8 as an average price per I.H.P. for the 
steam plant complete, each ton weight propelled will neces- 
sitate an outlay of 2°2 x 8 = about £18 for steam plant. 

10.—E£lectrical Plant. 

-O., U.—There will be required at the station, corresponding 
to the 3°3 I.H.P. from the steam generating plant, electric 
generators for about 2 units per ton propelled, and adding 
the necessary reserve in case of accidents and repairs, the 
dynamos at the station should have a capacity of. generating 
24 units for every ton weight propelled. ’ 

Taking £7 a3 an average cost per unit capacity of the 
dynamos, the above 2°4 units electrical plant will incur an 
outlay of £17. ; 

A.—The 2°2 I.H.P. generated by the steam plant will 
yield 1°5 electrical units per ton weight propelled, which 
includes the reserve at the rate of one-third of the plant 
actually required. 

Estimating the cost of the dynamos on the basis of £7 
per unit output, the above 1°5 units will require an outlay of 
£10 10s. 
CoMPARISON OF EFFICIENCY BETWEEN A Loxa Distance SysTEM 

(OVERHEAD OR UNDERGROUND) AND THE ACCUMULATOR SYSTEM. 


Long distance system.’ Accumulator system. 
Engines, I.H.P. 100. Engines, I.H.P. 100. 
‘ Efficiency. Average. Efficiency. Average. 
Engines, | 70to80 75 85 to 95 90 
Dynamos 75to85 85 to 95 90 
Line ... 70 to 80 | 75 aay ie 
Accumulators 70 to 80 74 
Motors 80 to 90 85 0) to 90 
Gearing... ... 80t0o90 | 85 80to90 85 
Resistance on car ... | - 70 to 90 - 80 none none 
Increased weight ... none none 70 to +0 74 
16to40 £3 to 47 33 
To be-continued.) 


A. DYNAMICAL "THEORY OF THE: ELECTRIC 


at 


AND» LUMINIFBROUS: MEDIUM... 


tT 


JOSEPH TARMOR, elfow of St’ Jotin's | 


Ever. since the .causes. of - natural. phe’ began to attract 
attention, the interaction ofthe different. classes of physical agencies 
has been.taken to suggest that they are all manifestations in different 


Abstract. of. paper read before the Royal Society. (Received 


ways of the energy of some fundamental medium; and the efforts of 
the more sanguine class of naturalists have always been in some 
measure directed towards the discovery of the properties of this 
medium. It is only at the end of the last century that the somewhat 
vague principle of the economy of action or effort in physical actions 
—which, like all other general principles in the scientific explanation 
of Nature, is ultimately traceable to a kind of metaphysical origin— 
has culminated in the hands of Lagrange in his magnificient mathe- 
matical generalisation of the dynamical laws of material systems. 
Before the date of this concise and all-embracing formulation of the 
laws of dynamics there was not available any engine of sufficient 
power and generality to allow of a thorough and exact exploration of 
the properties of an ultimate medium, of which the mechanism and 
mode of action are almost wholly concealed from view. The precise 
force of Lagrange’s method, in its physical application, consists in its 
allowing us to ignore or leave out of account altogether the details 
of the mechanism, whatever it is, that is in operation in the 
phenomena under discussion ; it makes everything depend on a single 
analytical function representing the distribution of energy in the 
medium in terms of suitable co-ordinates of position and of their 
velocities ; from the location of this energy, its subsequent play and 
the dynamical phenomenainvolved in it are all deducible by straight- 
forward mathematical analysis. 

The problem of the correlation of the physical forces is thus 
divisible into two (1) The determination of the analytical 
function which represents the distribution of energy in the primordial 
medium which is assumed to be the ultimate seat of all phenomena, 
and (2), the discussion of what properties may be most conveniently 
and simply assigned to this ale, in order to describe the play of 
energy in it most vividly, in terms of the stock of notions which we 
have derived from the observation of that part of the interaction of 
natural forces which presents itself directly to our senses, and is 
formulated under the name of natural law. It may be held that the 
first part really involves in itself the solution of the whole problem ; 
that the second part is rather of the nature of illustration and 
explanation, by comparison of the intangible primordial medium 
with other dynamical systems of which we can directly observe the 
phenomena. 

The chief representative of exact physical speculation of the second 
of these types has been Lord Kelvin. In the older attempts of this 
kind the dynamical basis of theories of the constitution of the ether 
consisted usually in a play of forces, acting at a distance, between 
ultimate elements of molecules of the medium; from this we must, 
however, except the speculations of Greek philosophy and the con- 
tinuous vortical theories of the schcol of Descartes, which were of 
necessity purely descriptive and imaginative, not built in a connected 
manner on any rational foundation. It has been in particular the 
aim of Lord Kelvin to deduce material phenomena from the play of 
inertia involved in the motion of a structureless primordial fiuid; if 
this were achieved it would reduce the duality, rather the many- 
sidedness, of physical phenomena to a simple unity of scheme; it 
would be the ultimate conceivable simplification. The celebrated 
vortex theory of matter makes the indestructible material atoms 
consist in vortex rings in a primordial fluid medium, structureless, 
homogeneous, and frictionless, and makes the forces between the 
atoms which form the groundwork of less fundamental theories 
consist in the actions excited by these vortices on one another through 
the inertia of the fluid which is their basis—actions which are 
instantaneously transmitted if the fluid is supposed to be absolutely 
incompressible. 

In case this foundation proves insufficient, there is another idea of 
Lord Kelvin’s by which it may be supplemented. The characteristic 
properties of radiation, which forms so prominent an element in actual 
phenomena, can be explained by the existence of an elastic medium 
for its transmission at a finite, though very great, speed; such a 
medium renders an excellent account of all its relations, if we assume 
it to possess inertia and to be endowed with some elastic quality of 
resistance to disturbance roughly analogous to what we can observe 
and study in ordinary elastic solids of the relatively incom- 
pressible kind, such as India-rubber and jellies. Lord Kelvin has 
been the promoter and developer of a view by which the elastic forces 
between parts of such a medium may be to some extent got rid of as 
ultimate elements, and be explained by the inertia of a spinning 
motion of a dynamically permanent kind, which is distributed 
throughout its volume. 1f we imagine very minute rapidly-spinning 
fly-wheels or gyrostats spread through the medium, they will retain 
their motion for ever, in the absence of friction on their axles, and 
they will thus form a concrete dynamical illustration of a type of 


_ elasticity which arises solely from inertia; and this illustration will 


be of great use in realising some of the pecularities of a related 
type, which I believe can be thoroughly established as the actual 
type of elasticity transmitting all radiations, whether luminous and 
thermal or electrical—for they are all one and the same—through 
the ultimate medium of fluid character of which the vortices consti- 
tute matter. 

It has always been the great puzzle of theories of radiation how 
the medium which conveys it by transverse vibrations, such as we 
know directly only in media of the elastic-solid type, could yet be so 
yielding as to admit of the motion of the heavenly bodies through it 
absolutely without resistance. According to the view of the consti- 
tution of the ether which is developed in this paper, not only are 
these different properties absolutely consistent with each other, but it 
is, in fact, their absolute and rigorous coexistence which endows the 
medium with the qualities necessary for the explanation of a further 
véry .wide class of phenomena. ‘The remark which is the key to 
this. matter. has been already thrown out by Lord Kelvin, in con- 
nection with Sir George Stokes’s suggested explanation of the astro- 
nomical aberration of light. The motion of the ultimate homogeneous 
frictionless finid medium, conditioned by the motion of the vortices 
existing in it, is, outside these vortices, of an absolutely irrotational 
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character. Now, suppose the medium is endowed with elasticity of a 
purely rational type, so that its elastic quality can be called into 
play only by absolute rotational displacement of the elements of the 
medium ; just as motion of translation of a spinning gyrostat calls 
into play no reaction, while any alteration of the absolute position of 
its axis in space is resisted by an opposing couple. As regards the 
motion of the medium involved in the movements of its vortices, this 
rotational elasticity remains completely latent, as if it did not exist ; 
and we can at once set down the whole theory of the vortical bydro- 
dynamical constitution of matteras a part of the manifestations of an 
ultimate medium of this kind. 

We have now to indicate some of the consequences of the assumed 
constitution of the «ther as regards the phenomena of radiation, 
which depend on this elasticity: to do this it will be convenient to 
make a fresh start, dealing more particularly with the first part of 
the general question. 

The true nature of the phenomena of light had been brought to 
view at the beginning of the present century by the intuition of 
Thomas Young; and the secret of the exact quantitative mathe- 
matical laws which govern the behaviour of light in all the various 
circumstances attending its propagation, reflection, and refraction 
had been fathomed in a marvellous manner by the genius of Fresnel. 
The nature of the mathematical reasoning by which Fresnel was led 
to his results has for the most part never been understood ; and, as 
arene by him in his writings, it certainly seems devoid of 

ynamical coherence and formal logical validity. Yet, the more the 
phenomena of light were afterwards experimentally examined, the 
stronger was the confirmation of the whole scheme of formule at 
which he had arrived. 

The explanation of the laws of physical optics advanced by Fresnel, 
and verified by comparison with the phenomena which was possible 
in several very exact ways, chiefly by himself and Brewster, was, 
about the year 1835, engaging the attention of several of the chief 
mathematicians of that time—Augustin Cauchy in France, Franz 
Neumann in Germany, George Green in England, and James 
MacCullagh in Ireland. The prevalent mode of attacking the 
problem was through the analogy with the propagation of elastic 
waves in solid bodies; and the comparison of Fresnel’s laws of pro- 
pagation in crystalline media with the results of the mathematical 
theory of the elasticity of crystalline bodies gave abundance of 
crucial tests for the verification, modification, or disproof of the 
principles assumed in these investigations. The treatment of Cauchy 
is earliest in date, but somewhat empirical and unsatisfactory in its 
logical aspects in the light of subsequent more precise knowledge of 
the conditions of the problem of the elasticity of solids. The treat- 
ment of Neumann is a sound and original piece of investigation, 
if we except the limited view of the elasticity of solids, that of Navier 
and Poisson, on which he based it. The treatment by Green had the 
great distinction of incidentally laying, with all the generality and 
simplicity which we expect in an ultimate theory, the foundations on 
which every theory of elastic action in ordinary material bodies must 
in future be constructed ; it proceeded, in fact, on the basis of one of 
those great generalisations, of which the aggregate constitutes the 
all-embracing modern doctrine of energy. These three authors all 
treated the question of reflexion and refraction of waves. Cauchy 
could not make much of Fresnel’s formule in any logical manner. 
Neumann had the merit of seeing clearly that the thing was impossible 
on his elastic solid theory; so he dropped it altogether, assumed a 
sufficient number of principles which might be taken, with fair 
probability, in accordance with general reasoning, to be satisfied in 
the reflexion and refraction of light rays, viz., complete continuity of 
the media and continuity of energy in crossing the Recediny at which 
the reflexion and refraction takes place, and had the satisfaction of 
evolving a solution which agreed with Fresnel’s laws, and easily 
extended them to the much more complicated circumstances of 
crystalline media. But to obtain this solution he assumed from 
what he found necessary to make his very imperfect theory of pro- 

tion in crystals agree with Fresnel’s laws, that the density of 

e luminiferous medium is the same in all bodies, and that the dis- 
placement of plane-polarised light is in the plane of polarisation. ‘It 
may be shown, as is now indeed to be expected, that this is a totally 
wrong foundation to work upon, that Neumann’s general principles 
for the solution of the problem of reflexion are inconsistent with his 
elastic theory. If he had adopted a converse procedure, and worked 
out the problem of the reflexion of a ray on his general principles, 
and then deduced, by comparison with Fresnel’s formule, the law of 
density of the luminiferous medium and the direction of the vibra- 
tion in plane-polarised light, he would have been entitled to the 
credit of a joint discoverer in the domain of the dynamics of reflexion. 
But, for the reasons here indicated, the credit of that discovery must, 
I think, be assigned to MacCullagh. 

The achievements by which the memory of MacCullagh is now to 
a great extent preserved are his very elegant investigations in the 
domain of pure Euclidian geometry. He may be claimed to be an 
instance of the numerous cases from Archimedes down through 
Descartes, Newton, and, we may add, Thomas Young, in which keen 
geometrical insight has formed a key for unlocking the formal laws 
of physical actions. He was first attracted to Fresnel’s laws 
of optics by the very simple and elegant geometrical relations to 
which they lead. At a later period he proposed to himself the 
problem to hit off the extension of Fresnel’s laws of reflexion which 
would apply to crystalline media, in the light of the crucial conditions 
afforded by the delicate experiments of Brewster and, at a later stage, 
Seebeck, to which such a theory must conform. He had thus to cast 
about for geometrical —_——_ on which Fresnel’s laws might be 
as admit of easy extension to the more 
problem. He early came upon the principle of continuity of the 
media, which he put in the pede» form that the moe of the 
displacements in the refracted waves is equal to the resultant of the 
displacements in the incident and reflected waves.. As regards the 


other necessary condition, he was not at first successful. The density 
of the medium he took to be the same in all bodies, because he could 
not imagine it to be eolotropic, or different in different directions, in 
crystalline media. He assumed the vibrations to be in the plane of 
polarisation, from considerations of geometrical symmetry and 
necessity, confirmed in the earlier stage by one of the theories of 
Cauchy. The other condition above nate | to he took to be equality 
of certain pressures in the media, as imagined by Cauchy; and by 
this means he arrived at a satisfactory explanation of Brewster's 
observations on the polarising angle in reflexion from crystals. But 
Seebeck pointed out that this solution would not account for the 
values of the deviation of the plane of polarisation from the plane of 
reflexion, by means of which he had himself tested it. Owing to this 
criticism MacCullagh was finally led to abolish Cauchy’s notion of 
pressure, and assume simply the continuity of energy in its place. 
This principle of energy, which gives a quadratic equation between 
the displacements at the interface, he succeeded to his satisfaction, 
as regards the confirmation of his views, in replacing by linear 
relations. And then he gavehis two magnificent geometrical theorems 
—that of transversals and that of the polarplane, which contain each 
in a sentence the complete specification of the laws of reflexion for 
the most general case of a transparent medium, and which form the 
culmination of the geometrical relations by which he was guided 
throughout this whole process of synthetical discovery. His lawa of 
reflexion are the same as Neumann’s ; of them, as formal laws, these 
two authors must be regarded as the independent discoverers— 
Neumann by a happy assumption suggested by reasoning at bottom 
illogical in the light of subsequent knowledge, MacCullagh by a 
resolute attack on the observed facts with a view to reducing them to 
simple formule. 

But the greatest achievement of MacCullagh is that contained in 
his memoir of 1839, two years after, entitled an “Essay towards a 
Dynamical Theory of Crystalline Reflexion and Refraction.” He is 
in quest of a dynamical foundation for the whole scheme of optical 
laws, which had been notably extended and confirmed by himself 
already. He recognises, I think for the first time in a capital physical 
problem, that what is required is the discovery of the potential- 
energy function of Lagrange on which the action of the medium 
depends, and that the explanation of the form of that function is 
another question which can be treated separately. His memoir is 
subsequent to, but apparently quite independent of, that of Green, 
in which Green restricted the medium to a constitution like an elastic 
solid, laid down the general laws of such constitution for the first 
time, and made a magnificent failure of his attempt to explain 
optical phenomena on that basis. If this thing was to be done, the 

wer, simplicity, and logical rigour of Green’s analysis might have 

n expected to do it; and nothing further has come of the matter 
until the recent new departure of Lord Kelvin in his speculation as 
t a labile elastic solid ether. To return to MacCullagh, he is easily 
able to hit off a simple form of the potential-energy function, which— 
on the basis of Lagrange’s general dynamics, or more compactly on 
the basis of the law of least action—absolutely sweeps the whole field 
of optical theory so far as all phenomena are concerned in which 
absorption of the light does not play a prominent part. He is con- 
fident, as anyone who follows him in detail must be, that he is on 
the right track. He tries hard to obtain a dynamical basis for his 
energy-function, that is, to imagine some material medium that 
shall serve as a model for it, and illustrate its possibility and its mode 
of action; he records his failure in this respect, but at the same time 
he protests against the limited view which would tie down the 
unknown and in several ways mysterious and paradoxical properties 
of the luminiferous medium to be the same as those of an ordinary 
elastic solid. 

The form of MacCullagh’s energy-function was derived by him very 
easily from the consideration of the fact that it is required of it that 
it shall produce, in crystalline media, plane-polarised waves propa- 
gated by displacements in the plane of the wave front. Though he 
seems to put his reasoning as demonstrative on this point, it has been 
pointed out by Sir George Stokes, and is indeed obvious at once from 
Green’s results, that other forms of the energy-function besides Mac- 
Cullagh’s would satisfy this condition. But the important point as 
regards MacCullagh’s function is that it makes the energy in the 
medium depend solely on the absolute rotational displacements of its 
elements from their equilibrium orientations, not at all on its distor- 
tion or compression, which are the quantities on which the elasticity 
of a solid would depend according to Green. 

Starting from this conception of rotational elasticity, it can be 
shown that, if we neglect for the moment optical dispersion, every 
crystalline optical medium has three principal elastic axes, and its 
wave-surface is precisely that of Fresnel, while the laws of reflexion 
and refraction agree precisely with experiment. Further, it follows 
from the observed fact of transparency in combination with disper- 
sion, that the dispersion of a wave of permanent type is properly 
accounted for by the addition to the equations, therefore to the energy- 
function, of subsidiary terms involving spacial differentations of higher 
order. To preserve the medium hydrodynamically a perfect fiuid, 
these terms also must satisfy the condition that the elasticity of the 
medium is thoroughly independent of compression and distortion of 
its elements, and wholly dependent on absolute rotation. It can be 
shown, I believe, that this restriction limits the terms to two kinds, 
one of which retains Fresnel’s wave surface unaltered, while the other 
modifies it in a definite manner stated without proof by MacCullagh 
[but the first terms depend on an interaction between the dispersive 
property and the wave motion itself, while the second terms involve 
the square of the dispersive quality. It seems clear that the second 
type involves only phenomena of a higher order of small quantities 
than we are here considering— December 7th, 1893]; thus an account 
of dispersion remains which retains Fresnel’s wave surface unaltered 
for each homogeneous constituent of the light, while it includes the 
dispersion of the axes of optical symmetry in crystals as regards both 
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their magnitudes and directions—results quite unapproached by any 
other theory ever entertained. 

In this analysis of dispersions, all terms have been omitted which 

a unilateral character, such as would be indicated in actuality 
E rotatory polarisation and other such phenomena. The laws of 
crystalline material structures seem to prohibit the occurrence of 
such a symmetry as these terms would indicate, except to the very 
small extent evidenced by the hemihedral faces of quartz crystals. 
The influence on the optical medium of this asymmetric arrangement 
of the molecules must be very much smaller still, for the rotatory 
terms are in all media exceedingly minute compared with the ordinary 
dispersional terms. The form of these rotatory terms in the energy- 
function is at once definitely assigned by our condition of perfect 
fluidity of the medium, both for crystals and for rotational liquids 
such as ntine, and this form is the one usually accepted, on 
MacCullagh’s suggestion, as yielding a correct account of the 
phenomena. 

When dispersional terms are included in the energy function, our 
continuous analysis is not any longer applicable to the problem of 
reflexion ; the conditions at the interface are altogether too numerous 
to be satisfied by the available variables. There is, in fact, discon- 
tinuity at the interface in the discrete molecular structure, such as 
could not be representable by a continuous analysis. But if we pro- 
ceed by the method of rays, and assume that there is a play of surface 
forces which do not absorb any energy, while they adjust the dis- 
persional part of the stress, it appears that reflexion is independent 
of dispersion. 

The treatment of the problem of reflexion by Fresnel involves a 
different direction of vibration of the light, and different surface 
conditions from MacCullagh’s. It is of interest to remark that this 
theory may be stated in a dynamically rigorous form, provided the 
medium to which it refers possesses the properties of the labile 
elastic-solid «ther of Lord Kelvin; and Fresnel’s own account of his 
analysis of the problem becomes more intelligible from such a stand- 

int. 

PeThe mention of the phenomena of magnetic rotational quality will 
introduce us to the next division of the subject, that of the inclusion 
of electric and magnetic phenomena in the domain of the activity of 
this primordial medium. 

The problem of the «ther has been first determinedly attacked 
from the side of electrical phenomena by Clerk Maxwell in quite 
recent times; his great memoir on a “Dynamical Theory of the 
Electro-Magnetic Field” is of date 1864. It is, in fact, only compa- 
ratively recently that the observation of Oersted, and the discoveries 
and deductions of Ampére, Faraday and Thomson had accumulated 
sufficient material to allow the question to be profitably attacked 
from this side. Even as it is, our notions of what constitute electric 
and magnetic phenomena are of the vaguest as compared with our 
ideas of what constitutes radiation, so that Maxwell's views involve 
difficulties, not to say contradictions, and in places present obstacles 
which are to be surmounted, not by logical argument or any clear 
representation, but by the physical intuition of a mind saturated with 
this aspect of the phenomena. Many of these obstacles may, I think, 
be removed by beginning at the other end, by explaining electric 
actions on the basis of a mechanical theory of radiation, instead of 
radiation on the basis of electric actions. The strong point of Max- 
well’s theory is the electromotive part, which gives an account of 
electric radiation and of the phenomena of electro-magnetic induction 
in fixed conductors; and this is in keeping with the remark just 
made. The nature of electric displacement, of electric and magnetic 
forces on matter, of what Maxwell calls the electrostatic and the 
magnetic stress in the medium of electro-chemical phenomena are all 


left obscure. 
(To be continued.) 


NEW PATENTS—1893. 


24,295. “ Improvements in elements for secondary and other elec- 
tric batteries, and in the manufacture of same.” H. F. Hove.er. 
Dated December 18th. 

24,344. “Improvements in dynamo-electric machines.” 
Kinepon. Dated December 18th. 


24,353. “A new or improved preparation of active material for 
electric -accumulators.” C. K. Mims. (Communicated by ©. J. 
Barbier, France.) Dated December 18th. 

24,389. “Improvements in electrode plates for secondary batteries.” 
A. Lenmann. Dated December 19th. 

24,392. “Improvements in and connected with electric motors 
for vehicles.” C.F. Dated December 19th. (Complete.) 
24,409. “Improvements in or relating to means for conveyi 
electrical currents to the workings of coal and other mines.” ca 

Bonser. Dated December 19th. 

24,414. “ An improved means of underground current supply for 
electric railways.” W.P.THompson. (Communicated from Rast, 
Germany.) Dated December 19th. 

24,417. “Improvements in electric or galvanic batteries.” J. B. 
Torres. Dated December 19th. 

24,442. “A newor res electrical accumulator plate.” C.K. 
ho (Communicated by C. J. Barbier, France.) Dated December 


J. A. 


24,446. W,. A. 


“Improvements in electric lamps.” PHILLIPs. 


Dated December 19th. [Date applied for under Patents, &c., Act, 


— 103, June Srd, being date of application in United 


24,471. “ Improvements in electric supply meters.” W.THomson 
(Baron Kelvin). Dated December 20th. 

24,472. “ Apparatus for evaporation, distillation, or concentration 
of liquids by means of heat produced by an electric current.” J.T. 
Borromitey. Dated December 20th. 

24,473. “A practice telegraph instrument.” 
Dated December 20th. 

24,517. “ An improved advertising reflector for the top of electric 
light globes.” F.J. Mocxter. Dated December 20th. 

24,557. “Improvements in or relating to electric printing or 
signalling apparatus.” A.A.Common. Dated December 20th. 

24,606. ‘ Improvements in the means of suspending arc and other 
electric lamps and fittings.” E. A.Craremont. Dated December 
21st. 


F. E. Morrgiss. 


24,607. “ An improved insulated lever for use in electrical switches 
and other like appliances.” E. A. CuarEmont. Dated December 
21st. (Complete.) 

24,608. “Improvements in the construction of and in the means 
for fixing fly-wheels to the pulleys of dynamo-electric motors and 
generators.” Dated December 21st. (Complete.) 

24,730. “Means for use in combination with conduits or conduc- 
tors for the supply of gas or other fluid or of electricity for indicating 
the time during which such gas or other fluid or electricity has been 
consumed.” F.G.S. Curtis. Dated December 22nd. 

24,736. “Improvements in electric bells.” J. Wurraker and 
T. P. Potuirr. Dated December 23rd. 

24,751. “Improvements in safety appliances for use in connection 
with generating and distributing apparatus for high-pressure elec- 
trical currents.” J.S. RaworrH. Dated December 23rd. 

24,757. “ Certain improvements in electric apparatus for stopping 
steam or other engines.” W. ARNoLD and W. CrowrHer. Dated 
December 23rd. 

24,771. ‘Improvements in electrical measuring instruments.” F, 
V. AnpERSEN. Dated December 23rd. 

24,783. “Improvements in signalling on railways and means or 
apparatus therefor.” THe Automatic Evecrric SienaL 
Company, Limrrep, T. and Braxgy. Dated December 

rd 


24,790. “Improvements in brush holders for dynamo-electric 
machines.” R. E.B. Crompton. Dated December 23rd. 


ABSTRACTS 
OF PUBLISHED SPECIFICATIONS, 1892. 


16,335. ‘“ Improvements in electric telephonic apparatus.” E. M. 
Harrison. Dated September 13th. The objects of the invention 
are, first, to make the telephone case as strong, compact, durable, 
and easy of access to its interior as possible; second, to 
improve the shape of the carbon electrodes and rod so as 
to facilitate the instantaneous starts and stops of the dia- 

hragm; also to provide a new and improved frame for the 

jiaphragm to rest in without being screwed, nailed, or clam 

down, thereby allowing its extreme ends and edges to vibrate ; third, 
to provide improvements in the transmitter by means of which the 
resistance to the flow of the galvanic current through the phonetic 
transmitter is reduced to the minimum, and by which the diaphragm 
may be adjusted so as to increase or decrease the pressure of the 
hammer electrode upon the anvil or pendent electrodes, according to 
the requirements of the case; fourth, to provide a new and improved 
electro-phonetic motor or receiver, whereby the volume of the 
sonorous sounds and vibrations, and also its quality, are increased, 
the tones and quality being soft and clear; fifth, to provide an 
improved battery cut-out or switch and the method of connecting the 
electric combination one with the other as hereinafter described ; 
rixth, to provide a new and improved lightning arrester for pro- 
tecting the omy against lightning or any strong currents of 
electricity ; and also to provide certain details of construction for 
connecting the electrical devices one with another to form an 
improved operative telephonic apparatus. 20 claims. 


16,615. ‘“ Improvements in connection with electric incandescent 
lamps and holders therefor.” T.Froacatr. Dated September 17th. 
Consists in constructing a miniature Jamp in such form and dimen- 
sions that the same, and the switch mechanism thereof, may be con- 
tained within an ordinary watch case. 7 claims. 


16,906. “Improvements connected with audible telegraphs.” 

R. Harper. Dated September 2ist. The inventor places at the 
transmitting end of the distance to be signalled over a signalling or 
Morse key, an electro-magnet with rheostat, and an induction coil 
with or without the improved sounder or receiver, and at the re- 
ceiving end an improved form of telephone sounder. 3 claims. 


16,919. “ Improvements in and connected with alternating current 
electric motors.” J. Swixspurne. Dated September 22nd. Consists 
in exciting the fields with very low pressures, such as 5 or 10 volts. 
The excitation is provided by a special transformer, or the armature 
of the motor is itself made to act partly as a transformer. 6 claims. 


17,491. “Improvements in the application of electricity to the 
human head.” J. Srevenson. Dated October 1st. Consists in the 
application of flexible wire gauze as a conductor of electricity to the 
ae. the requisite electricity being generated by means of a diy pile 


or other small battery givinga fcebie current, 1 claim. 
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17,653. “ An improved process for treating cups, separating parti- 
tions or diaphragms used in electric batteries or electrolytic appa- 
ratus.” A.J. LeHmMann. Dated October 4th. The inventor takes, as 
a holder, a well baked 8 Clay cup, or any similar substance, and 
places it in a saturated solution of barium chloride, and leaves it in 
this solution over night. He now gradually allows the solution to 
cool until it is cool enough, so that when a cup is taken out of the 
solution it will remain wet; it must not be of such temperature that 
the cup dries the minute it is removed from the solution. It should 
be about blood warm, so that when the cup is taken out of the solu- 
tion it remains wet, and while still wet he immediately places it in a 
10° Baumé strength of sulphuric acid, or in a saturated solution of 
any soluble sulphate. A permanent precipitate is thus formed in the 
pores. 

17,909. “Electric switches.” C. E, Cuatiis. Dated October 
7th. Consists of an improved mechanical device and certain methods 
of construction for ensuring rapid transit of the contact bar from the 
“on” to the “ off” position, and vice versd. 3 claims. 


18,994. “ Improvements in electro-magnets.” I. A. Toumis. Dated 
October 22nd. Consists of a helix or coil, outside of which is put a 
tube, and inside it is put another tube, the two being joined at the 
bottom by a common metal base plate. The armature is made with 
a top plate of any suitable shape and metal, and with an inner rod 
which extends towards the bobbin, and is made to fit into the 
helix and the central tube of the bobbin, the helix exercises a power- 
ful pull or attraction on it, and then it comes within the attraction of 
the central tube. 4 claims. 


19,184. “ An improvement in incandescent electric lamps.” O. 
Imray. (Communicated from abroad by the Westinghouse Electric 
and Manufacturing Company, of Pittsburg.) Dated October 25th. 
Consists in constructing the bulb in two parts, the principal portion 
of glass, while the rest is com of a soluble material, such as 
alkaline silicate, which can be united to the glass portion, making an 
air-tight chamber, but which can be dissolved away from the glass 
— by immersing it in a suitable solvent, leaving the glass portion 

tact. 2 claims. 


19,404. “Improvements in or relating to safety cut-outs for elec- 
tric generators, transformers, and motor generators, coupled in 
parallel.” J. 8. Rawortn. Dated October 28th. The inventor 
places in parallel with the cut-out a transformer or (supplementary) 
independently driven generator, which will give to the current at 
that point a slightly increased electric motive force, sufficient to cause 
the main current to pass through the said transformer or supplemen- 
tary generator rather than through the cut-out, but in the event of 
the generator becoming disabled, the effect of the transformer or 
supplementary generator will be to oppose the return of the current 
through itself, and to divert it through the cut-out. There is a switch 
placed in series with the said transformer, or supplementary gene- 
rator, and arranged in such a manner in conjunction with the cut-out, 
that on the latter coming into action, a trigger or equivalent device 
permits the switch to be opened by a spring or its equivalent. 3 
claims. 


19,738. “Improvements in portable electric safety lamps and 
batteries, and appliances for charging them.” THz Epison anD 
Swan UnitEp Exectric Lieut Co., Lrp., and E. A. GimmncHam. Dated 
November 2nd. The chief objects are to make such provisions for 
safety that the lamps may be used in mines, magazines or other 
dangerous situations, and to provide appliances by which numbers of 
such lamps can be conveniently and rapidly charged. 3 claims. 


19,821. “Improvements in alternate current transformers for 
variable losds.” SrzmEns Bros. & Co., (Communicated from 
abroad by Messrs. Siemens & Halske, of Berlin.) Dated November 
3rd. Consists in so arranging the transformer that the nature of its 
windings can be varied according to the amount of the load, so that 
when the latter is reduced, the energy required for effecting the mag- 
netisation shall be correspondingly reduced. 3 claims. 

19,834. “Improvements in and relating to telephonic apparatus.” 
A. R.Bennerr. Dated November 3rd. The objects of the invention 
are :—Firstly, to provide a method by means of which the operator 
at any section of a multiple switchboard can, by applying a test, 
discover whether any particular subscriber's metallic circuit is con- 
nected at any other section ; secondly, to provide means whereby an 
subscriber can signal to another subscriber with whom he is pes f 
without attracting the attention of the operator at the exchange, or, 
when required, can signal the operator or “ ring off ” without disturb- 
ing the other subscriber. 5 claims. 

. 19,859. “Improvements in automatic switches for overhead or 
other rails used for the transmission of suspended goods.” A: KEsson, 
D. Campsett and W. Maxwetyu. Dated November 4th. The switch 
piece is made in the form of a lever, with a curved rail part and a 
counterbalanced arm, which latter keeps the curved part tilted up, so 
that a suspensory pulley can pass along the rail which is at right 
angles or other angle to the rail that has the switch jointed to it. 
When a suspensory pulley approaches the switch, it simply turns it 
down into connection with the other rail, whilst at the same time a 
movable part of the latter is shifted out of the way by the action of 
a lever having one end connected to such movable part, and the other 
end connected to the switch. 1 claim. 

19,874. ‘Improvements in means or a wr ery for regulating the 
supply of electrical energy to lam al other apparatus.” E. P. 
Davis and A. C. Cortins. Dated November 4th. Consists in em- 
ploying two or more filaments in one and more than one enclosing 
vessel, and so connecting and supporting these filaments that they are 
removably in electrical connection with suitable terroinals in a holder, 
and these terminals are placed in variable electrical connection with 
a suitable series of contact pieces, and the contact pieces are ca 
of being placed iu contact in selected order with another set of con- 


tact pieces by means of suitable conductors, and these latter contact 
pieces are connected to the source of electrical energy either con- 
tinuous or alternating. 11 claims. : tipi 

19,953. “Improvements relating to the construction of electrodes 
for electrolytic purposes.” J.C. RicHarpson. Dated November 5th. 
The inventor takes pieces of carbon as they come from the retort, aud 
drills or pierces them with holes or sockets, wherein he places a rod 
or rods, so as to secure a number of pieces together to form an elec- 
trode. 1 claim. 

20,214. “ Improvements in electrolytical a tus.” A.J. Bourt. 
(A communication from Dr. O. Knéfler and Fr. Gebauer, both of 
Germany.) Dated November 9th. The apparatus mainly consists of 
electrodes in the shape of plates separated by insulated intermediate 
frames. These electrodes may be made of sheet metal, or consist of 
plates of carbon, manganese ore (brownstone), ide of ‘lead, or 
the like, or they may be made of iron, preferably coated with hard 
rubber, or of ceramic material, such as clay, glass, &., or of cellu- 
loid, impervious wood, or the ijike. The electrodes and frames are 
preferably of either round or angular shape, and when joined, form 
a series of closed divisions or chambers adapted to receive the solu- 
tion to be treated by electrolysis. 4 claims: 


20,348. “Improved electric battery cell.” R.J. Brack. Dated 
November 10th. The inventor places inside the usual jar a porous 
cell of clay, containing a carbon plate packed with bichromate of 
potash and coke ina granular condition. The space between the 
outside of the porous cell and the inside of the. outer insulated jar is 
filled with a dilute solution of sulphuric acid, in which is placed the 
zine rod, 1 claim. aes 

20,415. “Improvements in microphones.” J.T. Gent, A. W. 
Sravetry, and I. H. Parsons. Dated November 11th. Consists in 
providing fort rotating the microphone from time to time, by means 
of the movement of the receiver hook. 2 claims. f 


20,418. “ Improvements in magnetic water gauges.” IL. KiErrrs. 
Dated November 11th. The inventor places a magnetic float within 
a boiler or within a vessel racomend 3 with the boiler, and in an 
adjacent transparent vessel he places a magnet or a piece of iron 
which is balanced so that it is quite free to follow the movements of 
the magnetic float. 2 claims. i 

” 


20,505. “ Improvements in alternating current. motors. 
Wisz. (A communication from the Maschinenfabrik Oerlikon, of 
Oerlikon.) Dated November 12th. According to this invention the 
exciting or inducing coils are annularly arranged after the manner of 
the winding of a Gramme-ring or. drum armature, or they may be 
arranged in conjunction with jections or parts in such a 
manner that north and south poles are formed alternately around the 
ring. The armature or inductive coils consist of conductors which 
form either a number of short circuits or coils closed upon themselves 
and independent of one another, or a number of circuits electrically 
connected with one another, and in which the alternating currents 
induced by the exciting coils, or by parts thereof, circulate as active 
currents. The windings of the armature may be arranged according 
to any desired or approved system of winding. 2 claims. 

‘20,666. “An improved electro-magnetic alarm or call.” P. 
RaxssipGE. Dated November 15th. Relates to that class of electro- 
magnetic alarms or calls that are commonly known as electric 
trumpets, wherein a diaphragm is caused to rapidly vibrate by means 
of an electro-magnet that is provided with means, such as a contact- 
breaker, whereby the peshath a be rapidly interrupted. It consists, 
essentially, in providing an independent contact-breaker, so as to leave 
the diaphragm perfectly free. 4claims.. . 


20,700. “Improved means for lighting trains by electricity.” D. 
Jones. Dated November 15th. Relates to a combination of appli- 
ances that will enable a railway train to generate its own electricity 
for the electric light for lighting the carriages, and consists of a 
dynamo fixed to one end of the floor of the guard’s van, and driven 
by a belt through a hole in the floor from a pulley (in two halves) 
attached to one of the axles of the said van, so that when a train is 
in motion electricity will be generated. 2claims. | 

21,243. “Improved method of forming junctions between electric 
light cables and electric lamps.” F.W. Wess and A. M. Tompson. 
Dated November 22nd. Claim :—The formation of junctions between 
electric light cables and electric lamps by means of a. metal screw 
forced into contact with the copper core of the cable, combined with 
a porcelain box or cover piece containing the necessary fuse wires and 
lamp terminals, substantially as described and illustrated. 


21,782. “ Improvements in electrical resistance coils.” Srm=mMENS 
Bros. & Co., Lrp., and J. Nesgw. Dated November 29th. A wire, 
referably of low conductivity, is coiled into a helix with its convo- 
Jorions sufficiently far apart to prevent short-circuiting. This 
helix is enclosed in a tube, which may be of iron, and which is lined 
internally with enamel, asbestos, or other suitable insulating material. 
After introducing the wire helix the tube is filled with sand or other 
granular insulating material, and its ends are closed by insulating 
plugs. 1 claim. 


22,838. “Improvements in long distance telephonic apparatus. 
C. A. Day. (Communicated by C. M. Haynes, of America.) Dated 
November 12th. Has relation to a new and novel duplex telephone 
repeater. 8 claims. 


22,923. “Improvements in or relating to electric cables.” 5S. Z. 
DE Ferranti. Dated December 13th. The inventor makes the con- 
‘ductors of segmental pieces of copper of such a size that, when they 
ate insulated and laid ther, the combination forms a circle; the 


‘conductors are made 20 or 30 feet in length, and each one is wound 
with paper or other insulating fabric the full length of the conductor. 
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